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THE HEAVENLY SYMBOL OF 
HUMAN KNOWLEDGE. 


a 


In every manifestation of Almighty power 
there is of necessity a reflection of Almighty 
attributes, just as the infinitely meaner human 
artist infuses his own mind and moral nature 
into the cold marble that shall smile with 
beauty, or the dull canvas that hereafter shall 
delight the world. Is there not in mana 
threefold nature, a physical being, subject 
to the laws that control all other forms of 
matter, a frame of dust that lives and dies: 


t 


an intellectual nature, that sparkles during | 


life, and leaves a track of light behind like 


the phosphorescence in the wake of a ship, . 
and by which we bask in the radiance of the — 


thoughts of the departed: a moral nature, 
susceptible of the influences of love, of fear, 
of hope, and that culminates to its highest in 
the blessed joys of devotion—that dies not, 
but shall adore for ever? The threefold 
nature of the Divinity is shadowed forth in 
man as its highest earthly image, and did we 
but know sufficient of the inner constitution 
of the things that surround us, we should 
doubtless discern a triple constitution in every 
object of creation. Look at the rainbow, a 
million disjointed water-drops that assume 
the form of a solid structure, spanning earth 
and heaven in a vast embrace that seems sufli- 
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cient to make them one for ever. It has but 
three colours, out of which its varied blend- 
ings of harmonious tints are all compounded. 
It is the appointed symbol of the covenant 
that water shall not again consume the race 
of man, and that seed-time and harvest, and 
summer and winter, shall never fail. Com- 
pare it with the forms of human knowledge, 
and Earth, Air, and Water testify to the unity 
of the plan on whizh an eternal Godhead 
worked when time began, and still works in 
sustaining the fruition of the first creative im- 
pulse. Resolve your sciences back into their 
primal sources, and Animal, Vegetable, and 
Mineral testify of the same analogy, notwith- 
standing the long list of elements the chemist 
would adduce to nullify these promptings of 
imaginative perception. From the rainbow 
pass to the subdivisions of our knowledge, 
and as the red rays mingle with the violet 
on the one hand, and with the yellow on the 
other, melting into mixtures of indefinable 
gradations, tone softening into tone with 
intermediate harmonies, so all science pre- 
sents gradations of thought and subject, and, 
no man can affix the boundary lines of any? 
Take our systems of classification, and the 
more they profess to be natural, the more do 
they prove to be unnatural, and perhaps, after 
all, the strictly artificial may prove the most 
useful in the end, as aids to memory and 
association of ideas. Jussieu may plan’ 
RB 
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and Lindley may improve upon the founda- 
tion laid for him, and Owen and Agaseis 
may add to Cavier's giant ishmenta ; 
but everywhere plants and animals creep 
out of the classes $9 which they have been 
assigned, for potersen all orders and classes 
Nature inteigicees her connecting links, say- 
ing with defence, “ Draw the line between 
them.” Trus, we must classify as best we 
may, in order to localize our thoughts and 
put items of knowledge into their proper 
places; but let us never forget that creation 
was not designed in orders and classes, but 
in one glorious and complete system, in which 
ab various periods there may be striking forms 
that apparently stand apart, just as in the 
. ‘tainbow the primal colours quickly catch the 
eyo; nevertheless between these the insensi- 
ble gradations are so many, and so indefi- 
nable, that all classification fails when put to 
its professedly ultimate objects. 

It is the same—as it must be—in the divi- 
siona of our knowledge. We may classify and 
talk of botany as in no way related to the 
knowledge of the planets, but a higher law, 
springing out of the oneness of the vast crea- 
tion, unites all together; and we cannot learn 
the whole history of a wayside weed without 
also knowing something of the movements of 
the stars in their courses. The quick eye of 
the student perceives a strange beauty in 
some rare shell ;' he cannot analyze the secret 
of his pleasure, but he will study shells, form 
@ collection, and search abroad for such 
dweasures of the watery depths, that each may 

ive a new delight in the observation of its 
and colour. Now he is seized with a 
hunger to know what sort of creatures once 
inhabited those sculptured chambers—what 
strange life had its home in this neet Nerita, 
or this spiky Pteroceras. Why should each 
be an architect of a school different from all 
the rest, and fashion from the slime of the 
deep forms that man ,himself has ofttimes 
h ibeae in his own ornate fancies? He looks 
iknaned and 2. door ovens. He sees before him 


the vast array of animated being, leading 
off from simplest rodimentary forms, through 
ingensible gradations, to the other end of the 
thread of life, on which the eveatures are all 
atrung as a series of variously-ooloured beads. 
The sphynx within him has propounded an 
enigma, and zoology must be the (dipus to 
set him free. But he never will be free; he 
is drawn forward by a greater than magnetic 
force, and ere he has accomplished, one-half his 
chosen task, he discovers that some beads 
have fallen from the thread—some of the 
animal forms necessary to the explanation of 
the order of creation lie buried in the stony 
strata, where they silently witness the story 
of their birth, and lifetime, and extinction. 
He will now grope through the dark laby- 
rinths of geology, and while reading “ ser- 
mons in stones,” speculate anew on the 
successive phases under which the Fatherly 
Wisdom worked, about which the shell first 
set him thinking. The enchantment deepens, 
mighty bones of perished reptile, bird, and 
animal take shape as in the flesh, and solemnly 
pronounce, that on the great gravestones of 
the world, where perished races sleep the 
sleep of ages, are inscribed the letters need- 
ful to spell out the order of created being ; 
for like the rainbow, life in its whole plan is 
a gradation of details; it melts from form 
to form, and from colour to colour, so that 
distant parts may contrast, though inevitably 
tied together by intermediate unities. He 
learns that creation is a wondrous whole; 
it is the fancy of the human mind to attempt 
its separation. The internal structure and the 
order of the strata become thenceforth the 
necessary objects of his study, and he has 
now taken hammer in hand, and finds a new 
pleasure in hunting after fossils, descending 
quarries, and estimating the angles of dips, 
and the superficial distribution of this or 
that great platform. What! study geology, 
and give no heed to those vaster phenomena 
of which geologic facts are but the secondary 
consequences? Is the figure of the earth, 
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the disposition of land and water, the rising 
and falling of the tides, the attractive forces of 
sun and moon—is any such great energy to 
be counted nought by him who has already 
passed the limits of sectional knowledge, and 
taken a bold flight after the universalP He 
will become an astronomer, and geology 
shall propound him one great question as to 
the past history of the elements of which the 
earth consists, and he shall look out to the 
nebula of Orion for an answer. He must 
also connect, in thought, the strata in which 
his fossils repose with the daily march of the 
sun, and the melodies of the myriad stars that 
glide across the midnight. He has been led 
on, not merely because knowledge is in itself 
a talisman, and works a magio influence on 
the brain of man, but because, in the infinite 
plan of the infinite Worker, the parts are in- 
dissolubly connected, the variously-coloured 
threads are woven into one great pattern, of 
which we see perhaps only the reverse side, 
and even then enough to prefigure the com- 
pleteness and glory it must have to the wisdom 
that sees the whole aright. 

In the midst of his pursuits, the student 
pauses to apostrophize the sign of the cove- 
nant as it spans the earth in an embrace of 
love. It is lost on either hand in the mists 
of the horizon, but the boldest and brightest 
sweep of the bow bears above it the blue 
heaven, and he can believe the old poetic 
fancy that it is the pathway on which minis- 
tering angels descend to man with messages 
of mercy. Is it awe, is it wonder, is it ado- 
ration that most influences the trembling 
searcher after truth, as, in the presence of the 
rainbow, he offers his soul to God as an un- 
worthy creatureP Is it power alone, the 
affluence only of an exhaustless energy that 
needs but to will and it is done, that gives the 
rainbow its perfect form as atype of heavenly 
things—its perfect harmony as the reflex of 
all thought and the order of all created 
beings? Is it not also the embiem of Divine 
tenderness, and sympathy, and compassion, 80 


that the very rain-drops that splash from it 
on the green herb sing the praises of the 
Lord, and have for the burden of their song 
this monition for us—‘* Wide as the rainbow 
stretch the arms of faith, and seek happiness 
as the reward, not of proving, but believ- 
ing.” 

The greatest charm that science has in 
store for those who reverently woo her, is in 
showing them the ultimate relations of all 
things, one to another, throughout the uni- 
verse, in which man—a dim speck—has been 
divinely taught the name of his Maker. As 
“ book openeth book,” so every truth is a key 
to another truth, and we see how the heaven- 
piercing hills, that in their grandeur of piled 
rocks and awful escarpments seem made to 
last for ever, are yet powdered into dust by 
midnight dews and changeful breezes and 
the pretty lichens that cringe to the clefts, 
slowly distilling upon them solvent acids. 
Can I look at the pretty fabric of the honey- 
bee without being led into speculations in 
mathematicsP Can I behold a trembling 
dew-drop on a rose-leaf without reflecting on 
the force of coherence that holds the atoms 
of a world together? Can I pierce the heart 
of an oak without beholding there the pen- 
cilling of the sunbeam a hundred years agoP 

The rainbow is not only the sign of peace, 
it is also the symbol of knowledge, and when 
we bring even that within the grasp of our 
inquiries, and resolve its spectrum into its 
components, only to discover that there are 
deeper and unfathomable mysteries in the 
prismatic glitter of falling drops of water, let 
us uncover our heads, and in the presence 
of a present harmony which is a shadow of the 
eternal harmony in which all visible things are 
as component colours, give the glory and 
the praise to Him, who, haring created them 
all in wisdom, now sitteth on the throne 
judging us in righteousness, while sustaining 
the universe in the hollow of His hand. 


Suirtey Hipperp. 
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SPONGE-HUNTING IN HOLY ISLAND AND BERWICK BAYS. 


Ir is of no use frequenting Holy Island or Dr. Johnston's labours, indefatigable as 
Berwick Bays, which more especially figure they were, have added but sparingly to the list 
as the scenes of success in the acquisition of just given. Indeed, he acknowledges that, 
specimens, without having in hand the very notwithstanding their extent, the British 
ableand beautiful manualofthelateDr.George shores cannot be deemed favourable to the 

production of sponges, for the indigenous 
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genus Spongia, I speak but of one, and 
Johnston himself refers to but two incon- 
siderable representatives. About a fourth 
part of them are calcareous; but the great 
majority are secrcters of silex, which they, 
like skilful artificers, fashion into crystalline 
needles, and interweave with the parenchyma 
of their bodies. Of the TZethya, Holy 
Island and Berwick Bays cannot boast. 
Indeed, the only locality marked for them is 
that of the Hebridean island of Feulah, by 
circ may : the late Professor Jameson; although Dr. 

aa a a | Fleming announces that it adheres to stones 


Johnston, of Berwick-upon-Tweed. With the | in deep water in Zetland, where it is termed 
help of that volume, however, may be managed | sea-apple. 

a tolerably complete repertoire of sponges! Passing into the Halichondria, the splen- 
and lithophytes. Of the numerous and im-' did H. palmata assuredly habitats near 
portant family of British sponges, the fol- : Holy Island, and on some parts of the 


lowing numbers of species may be euumerated , coast of Berwickshire. It is a sponge-like 


under each genus:—Tethya,2; Halichondria, ' plant, rising from a spreading base to the 
18 ; Spongia, 1; Grantia,5; Doubtful species, ) height of occasionally nearly two feet. Indeed 
14 ;—that is, restricting the name of Spongia, | this “‘ Mermaid’s Glove,” as the Shetlanders 
according to the classification of the late | style it, is undoubtedly the largest and finest 
Rev. Dr. Fleming, to such as have the axis ; of the British sponges. The erect and bushy 
or skeleton composed of horny tubular fibres, | H. oculata is not uncommon on the North- 
giving the name of Grantia to those whose | umberland coast, and is frequent in the Firth 
skeleton consists of calcareous spicula, and | of Forth, being sometimes discovered growing 
that of Halichondria to such as have siliceous | from the wandering back of the living Hermit 
spicula as the basis of their structure, but | Crab, when it forms a desirable object, of 
separating from these the Tethya, because of | course, for the aquarium. Indeed, the H. 
the peculiar arranger nt of their spicula, | albescens is likewise found parasitical on Ser- 
and the hemispherical form of their bodies. | ¢ulariein Berwick Bay. But toreturn to H. 
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oculata, Pallas locates it thus, “mare inter 
Anglium et Belgium.” Ellis says it is found 
very common all round the sea-coast of these 
kingdoms ; and Fleming seems to make no 
difficulty of finding it hanging from the under 
surfaces of rocks about the low water mark 
of spring tides. Not so readily will Z. 
plumosa, described by Montagu as Spongia 
plumosa, “Coast of Devon, rare,” be met 





Halichondria oculata, or branched English sponge, 
growing on the back of Hyas aranea (a small crab). 


with. The search indeed baffled Johnston, 
and may as well be renounced by a stranger. 
He had’imperfect specimens, indeed, sent 
to him of a sponge supposed to be this 
species, but they did not accord with Mon- 
tagu's description. Nor did a visit to the 
British Museum throw any light on the 


5 


matter; for it seems that the collection of 
sponges made by Montagu is not included 
amongst his other collections in that noble in- 
stitution, so that, to the misfortune of science, 





Hulichondria palmata, with small specimen, spicula 
and oscula. 
it has become almost impossible to identify 
some of Montagu’s species, or even to ascer- 
tain their proper genus. I should have 
expected to find HZ. fucorum in these locali- 





Halichondnia albescens, 


ties, but cannot say with certainty that it will 
be found. It is by no means uncommon, 
and is found investing fwci and corallines, 
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Fleming desoribesit as frequenton Sertularia, 
sometimes following the course of the branches 
individually, which it envelopes; at other 
times spreading laterally, and uniting the 
branches together, thus becoming an un- 
formed mass. In texture itis rather coarse, 





Halichondria panicea. 


and the fibres imbricated. Sometimes it occurs 
in considerable masses at the base of Ser- 
tularia antennina, and other vesicular coral- 
lines. I suspect, however, it is not much 
found in Berwick Bay, as Johnston's own 
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Halichondria fucorum. 


and Scotland,‘ and my eminent 
nd, Mr. W. Thompson's, are from the 


seen it in a crustaceous state (not good for 
specimens), spreading on the surface of a 
rock, 80 very like the primary condition of 
H. paimata, that the distinction could not 





Grantia ciliata in a growing state. 


have been made without an examination fo 
the spicule. The H. pantcea is, however, 
very common, not only here, but on all 
parts of the British coaste, being largely dif- 





Spongia pulchella. 
fused on rocks, between tide-marks, on crabs, 
shells, and corallines, and on the roots, stalks, 
specimens were from the western shores of and fronds of the larger fuci, and in vast 


profusion. You will easily know it. It 
forms that irregulsr, and often very extensive, 


: righ ‘coasts. Johnston, nevertheless, had orange-yellow crust of from an eighth of an 
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inch to nearly an inch in thickness observed 
upon these objects. Nothing, at the same 





Halisarcha Dujardinii. 


time, can be more various than the appear- 
ances which H. panicea is pleased to assume 
in different sites and locations. On sea- 
weeds and corallines it forms a thin crust, 
which, after being dried, becomes (as most 
coloured marine objects—even the most beau- 
tiful and brilliant corallines, by the by— 
inevitably do if exposed to dry air) of a snow- 
white colour, and may thus readily be mis- 
taken for Grantia nivea, the ouly mode of 
detection being examination of its structure. 
In its normal state the surface is smooth, but 
evenly ridged or lobed, with the pores so fine 
as to be imperceptible when the sponge is 
fresh, and just visible after it is dried ; whilst 
the fecal orifices are scattered, and either 
level, or very littleraised. It is very common 
on rocks near low water-mark, and often sur- 
rounds the stem of Laminaria digitata; nor 
i8 if uncommon on some crabs, Hyas and 
Inachus, which it entirely envelopes. When 
dry, this sponge is pliable. But beware! 
its powder possesses the property of pro- 
ducing a most intolerable itching when rubbed 
into the skin, as some mischievous boys of my 
acquaintance pretty well know. Even if dried 


in an oven, this peculiar power of stinging, far 
from being removed, is considerably increased. 
H. celata, which Grant finding on the oyster- 
beds off Prestonpans, Inchkeith, and in 
the roadstead of the Firth of Forth (by 
dredging), set down as a polyp, Johnston and 
Bowerbank, as well as the late Professor 
Edward Forbes, agreed to class as a Hali- 
chondria. 

There ‘is to be met with sparingly, habi- 
tating amongst the Holy Island coves, a re- 
markable species, the H. sanguinea, forming 
an undefined crust of a uniform deep red 
colour, beeoming orange-red when dried, and 
one-eighth or one half-inch in thickness. At 
Coldingham, near St. Abb’s Head, we meet 
with H. suberea, generally seen encrusting 
dead univalve shells. One thing very remark- 
able relating to this, has been observed by 
Montagu, and can be perfectly confirmed. It 
is, that few instances occur of its being so 
found where the Hermit Crab has not formed 
a lodgment in the nucleus of the shell, and 
there appears to ensue a formidable struggle 
between these two parasitical intruders. The 
sponge is perpetually attempting to fill up 
the aperture of the shell, whilst the crab, by 
its occasional emanation in search of prey, 
frequently frustrates this propensity of the 
sponge. At last, notwithstanding the frequent 
efforts of the restless intruder, the steady 
increase of the sponge insensibly gains upon 
the tenancy of the crab, pushes it off upon 
all sides, insensibly lines the interior of the 
shell, and thus the crab, finding his abode 
becoming too small, is incontinently compelled 
to seek out anotherhome. The Spongia pul- 
chetta and S. limbata are two specimens 
occurring in Berwick Bay; and of the 
Grantia, G. compressa, G. ciliata (attached 
to Corallina officinalis), and the encrusting 
sponge, G. coriacea, besides. But I do not 
think that G. nivea occurs nearer than Dun- 
stanborough Castle. 

The remaining order of sponges, the Hals- 
sarcha, or “marine flesh,” are also to be picked 
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up in Berwick Bay and Holy Island. H. albes- 
cens, parasitical on Sertulariea in Berwick 
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Bay, and H. Dujardinis, on the under side ' 


of stones, and commonly on the undershoots 
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of Laminaria digitata, between tide-marks, 
both in that bay and at Holy Island. 
Witiram Watiace Fyre. 
Dorchester. 


A Vlonwer of Minnow ~ 


NOTES ON A FEW RIVER FISHES. 
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Few subjects are more interesting to a British 
naturalist than the fresh-water fishes of our 
island, and this the rather as they come more 
immediately within the scope of our personal 
observation than do their relatives of the 
briny sea. Our present design is to say a 
few words about some of the smaller species, 
which are more attractive to the schovlboy 
than the angler, unless, indeed, the latter 
wishes to employ them as a bait. Little shall 
we expatiate on the trout,—its history would 
require pages. We may, however, observe 
that it varies greatly in size and colour in 
different streams an? rivers, or lakes. For 
example, in the rivers’ of Derbyshire and 
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_ Cheshire, it is far smaller than in the Thames 
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at Maidenhead, Sunning, Pangbourne, and 
still higher up the river. The same observa- 
tions apply to our large lakes, where tlie 
parr, an allied species, accompanies it, as 
well as the great gray trout (Salmo feroz), 
which is recorded to have been taken in the 
Ullswater, weighing upwards of fifty pounds. 
We have seen very large specimens from 
Loch Awe and Lough Neagh. To revert 
to the common trout (Salmo fario), we may 
observe that, in clear, rapid streams, where, 
as we have said, it never attains to a large 
size, it is, when in season, very brightly 
coloured and adorned with vermilion spots. 
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But, as we can testify, there are certain rivu- 
lets which traveree the coal-shale strata in 
Derbyshire, small feeders of the Wye (near 
Buxton), which contain trout of a very dif- 
ferent tone of colouring. These waters ap- 
pear to’be stained with an inky dye, and the 
trout they contain are also remarkable for 
the dayk, dull black tone of their colouring, 
as if influenced in this respect by the water. 
They live in deep, abrupt holee, and iu hol- 
lows under the bank, often of considerable 
extent; and also under large half-upraised 
slabs of shale. We cannot doubt but that 
these fish travel to the Wye—and very short 
is their course. But in this clear, bubbling, 
rapid stream, their colour undergoes (and, as 
we think, speedily) a great change. They 
become bright-coloured and beautiful, losing 
their inkiness. We do not forget that young 
fish are usually dark; but it is the peculiar 
tone of darkness which has always attracted 
our notice, the more so as many examples 
which we have seen were not very young, 
inasmuch as they have measured from seven 
to nine inches in length. Although, as we 
have said, in small rivers running over a 
rocky bed, the trout, does not attain to a large 
size, at the same time their flavour is ex- 
cellent. On the other hand, in large streams, 
affording an abundance of food, they often 
attain to a surprising size, and are of most 
superior flavour. One of our leading natu- 
ralists, an unerring sportsman, both with gun 
and rod, has shown us trout (Salmo fariv), 
taken by himself, some at Pangbourne, others 
near Maidenhead, of unusual magnitude and 
perfection of contour. The weight of the 
finest ranged from eight to ten and a-half 
pounds; one waseleven. It was placed upon 
the royal table at Windsor. These fish were 
caught by a single gut—a fact proving the 
tact and cool skill of the angler. 
Trout-fishing in N orway |—what a sub- 
ject upon which to dilate; but we must draw 
in. Setting aside the salmon (Salmo salar), 
which divides its time between the river and 


the sea, the trout is the aristocrat of our 
fresh-water fishes, although the true salmon- 
trout (Salmo trutta), a very different fish 
from the grilse, or salmon-peal (the young of 
the salmon), and the parr (Salmo salmulus), 
are by many considered as its rivals. They 
may be so, but then they are not so generally 
obtainable. There is, however, another fish 
called the grayling, local in ite range, and 
therefore not often to be seen on our tables, 
which almost equals the trout; and then 
there are other fish of this group, viz., the 
bull-trout (Salmo erior), the vendace (Corre- 
gonus Willoughbdii), and the gwiniad (Courre- 
gonus ferus), these two latter said to be as 
excellent as they are rare. We shall not 
here attempt to enter upon a history of the 
British Salmonide (to which the smelt, Os- 
merus eperlamis, belongs), but we cannot 
altogether pass by the grayling, the rather 
as we are well acquaintd with it from per- 
sonal observation. 

The grayling (Thymallus vulgarus) is, as 
we have said, local in its distribution. There 
are many rivers abounding with trout, which 
do not produce its relative the grayling, yet 
it requires the same clear water, and might be 
supposed to exist where the former is plen- 
tiful. Such, however, is not the case. In 
the rivers of Derbyshire, to which we have 
already alluded, the grayling is common. 
It occurs also in some of the rivers of Hamp- 
shire, Wiltshire, Shropshire, and Stafford- 
shire, as well as in those of Lancashire and 
Yorkshire. It is said to be plentiful in those 
of Sweden and Norway. 

The grayling is an elegant fish, remark- 
able for the expansion of its dorsal fin. This 
peculiarity renders it a bad springer-up out 
of the water, and prevents its making head 
against a strong current, or leaping over a 
waterfall, which the trout would clear with 
ease, as a hunter clears a five-barred gate. 
Hence it prefers the deeper and more tran- 
quil reaches of the river, where it feeds like 
the trout, wanting, albeit, that energy which 
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i the latter so often teats the angler’s skill. 
The grayling, as we can testify, is a great 
delicacy for the table; it has, indeed, been 
called the flower of fishes; and its generic 
name, Tkymallus, has been bestowed upon 
it from the peculiar odour of thyme, of which, 
when fresh out of the water, this fish is deli- 
cately redolent. This aroma goes off in a 
few hours, hence the fish cannot be dressed 
too soon. <A good-sized grayling averages 
from eight to twelve inches in length ; occa- 
sionally, larger specimens are taken. It is in 
May and June that the trout is in perfection. 
This fish spawns, as a general rule, in Octo- 
ber, or rather from the latter part of Sep- 
tember to the early part of November; 
allowance must here be made for the influ- 
ence of lakes and rivers resting upon or pass- 
ing over wtrata affording a plentiful or a 
meagre supply of food, circumstances greatly 
influencing the size of the fish. and the high 
flavour of ita flaky flesh. But the grayling 
spawns in April, and even in May; conse- 
quently, it is out of season when the trout 
is in full season. We must wait for the 
months of October, November, and even 
the beginning or middle of December, 
for the grayling. Fishing for grayling in 
November and December is cold work. 
Nevertheless, we have known those whom 
the cold has not deterred from following 
their “avocation.” Hence, perhaps, we hear 
so little of the grayling, and so seldom see it 
introduced upon the dinner-table. We have 
ourselves fished for it, and been rewarded ; 
but we confess that ita capture will not give 
much excitement (setting the cold aside) 
to the impatient angler. It is not a dash- 
ing fish. It makes the rocky or gravelly 
bed of the deep stream its home, and whip- 
ping with a fly (artificial, of course) will 
not evail, that is, if we may judge from 
our own experience. Different rivers, how- 
ever, may require differences of treatment. 
We may here, perhaps, inform the reader 
that the Saimonida, or salmon family, are 


among that section of osseous fishes, the 
skeleton of which contains in its composition 
true bone corpuscles. We shall make our- 
selves better understood by the following 
comment :—Fishes are usually divided into 
two great sections, Vix., osseoue fishes and 
cartilaginous fishes; the former having a 
bony, the latter a cartilaginous or gristle-like 
skeleton, as the skate, the ray, the shark, 
ete. Now, late microscopical investigations 
have shown that amongst the so-called osse- 
ous fishes numerous species, nay, entire ge- 
mera, are found in which the skeleton is 
destitute of bone corpuscles, that is, a deposit 
of bone particles in its composition. Their 
bones, thercfore, though firm, are not truly 
bone, and, in many cases, their composition 
closely resembles the structure called dentine, 
a sort of enamel, largely developed in the 
teetl of many quadrupeds, and essentially 
different from bone. This composition in the 
skeleton of fishes has been termed by M. 
Kolliker, osteoid, bone-like, but not bone, in- 
asmuch as bony particles, or corpuscles, are 
altogether absent. In many cases this den- 
tine is structureless, in others it seems to 
consist of a mixture of fibres composed of 
osteoid and cartilage. Hence, therefore, 
whole groups among the so-called osseous 
jishes have not, in truth, a real osseous skele~ 
ton. Aa familiar examples, we may mention 
the pike, the perch, the mullet, the atherine, 
the mackarel, the cod-fish, the haddock, the 
turbot, the flounder, etc. On the other 
hand, there are true bone corpuscles in the 
skeletons of the minnow, the dace, the eel, 
the conger, the salmon, the trout, the her- 
ring, the anchovy, etc. Whatever may be 
attempted hereafter, we can at present found 
no systematic arrangement on this differen- 
tialism of structure. A vista, indeed, is open- 
ing, but a great clearance remains to be 
effected. The microscope is only beginning 
to let in the light. Perhaps our reader is 
wearied with this scientific note—again return 
we to the river. 
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Sequestered is the nook, or scooped out 
little bay, which memory paints truthfully 
before our inward vision. It is such a nook 
as would have delighted old Izaak Walton. 
It is plentifully stocked with chub, perch, 
roach, dace, and bleak. The loach (Gobitis 
barbatula) here. lurks in deep holes, and the 
pike is taking his siesta on the borders of the 
opposite reed-bed. How often have we sat 
down on the bank, and watched the tenants 
of this aquarium. It is fringed with water 
plants, and the white and the yellow lilyspread 
their leaves, repulsive of wet, in expansive 
beds. Watercress almost chokes up a little 
drainage-course which, traversing the mea- 
dows, pays its tribute to the river. We have 
here watched the actions of many a mollusc. 
We have seen the fluviatile mussel (two 
genera, Unis and Anodom) raise itself up on 
its edge, partially opening its valves, and 
traverse the mud, by a succession of impul- 
sive movements, by no means so slowly as 
might be imagined; on the contrary, at a 
good round pace, as if restless, and, perhaps, 
hurrying to some attractive feeding-bed. 
Here, in security, the Planorbis floats like 
a curled-up boat; che Piysa creeps over the 
under surface of water-weeds; the delicate 
Limnea may be seen, sometimes floating, 
sometimes creeping up the stems that tower 
above the surface ; and where the little rivu- 
let joins the main water, the limpit-like An- 
eylus is to be found adherent to jutting 
stones, and generally to their under surface, 
as if preferring obscurity to a stronger light. 

Such is the cove or nook which we at- 
tempt to picture. Here throng legions of 
aquatic insects; some creeping about like 
the feline prowlers upon land. Others, 
weaving their mazy dance on the surface, 
rejoicing in the warm sunbeams. How mal- 
titudinous the shoal of small, silver, gleam- 
ing fishes, which wheel around, now darting 
onwards, now returning, as if under some 
marshal of the host. They seem to be merry- 
making; they glisten as they pass, unheed- 
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ing danger. They trifle on the verge of 
destruction. Let them beware—the perch 
is watching them, the trout is intent upon 
their movements, and the fierce pike is lurk- 
ing close by, under cover of the 

A sudden splash! some pike or trout has 
rushed upon them—they are scattered in 
disorder—they dart to and fro—terror has 
seized the glittering host. But soon all is 
forgotten; they again coalesce, and wheel 
about as heedless as before. It is the bril- 
liant little minnow (Leuciseus phoriaus, 
Cuvier) of which we are speaking, called in 
some counties the pink or penk. This active 
fish, seldom exceeding three or three and 
a-half inches in length, excels the gold-fish in 
beauty ; but (perhaps from its restlessness) 
is difficult to keep in small aquatic vivaria: 
it seems to suffer from restriction, and we 
have seen it leap upwards of a foot out of a 
large glass-vessel, falling at a considerable 
distance on the floor. 

There is a curious circumstance regard- 
ing the habits of this energetic little tenant 
of our rivers, to which Mr. Yarrell allades, 
and which we have observed, we may say, & 
hundred times :—often may a congregated 
multitude be seen in clear water, forming & 
circle, their heads converging to a central 
point, and lower than the tails, so that the 
assemblage presents the appearance of & 
large flower, composed of multitudinous nar- 
row petals, all still and quiet. The object 
forming the nucleus of this flower of fish- 
petals, we have always found to be some 
delicacy far too large to swallow, but afford. 
ing excellent picking—usually a bit of animal 
flesh ; and on one occasion, as we ascertained, 
it was the trifling fragment of a “meaty” 
bone, from the table, thrown into the water 
among other similar reyectamenta. Small as 
this minnow is, it is nevertheless a great 
delicacy; and, when numbers are procarable 
(as they may often be by means of a finely- 
meshed net), it makes a fry not far inferior to 
that of whitebait. W.C. L, Maatix. 
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PLASTER MEDALLIONS IN IMITATION OF WAX. 


Ar the invitation of Mr. Noteworthy, I here- 


as much wax composition as will fill it to the 


with submit to the readers of Recrzarivz | top; next place some water about a quarter of 


Scrzwcez an acoount of my method of mani- 
pulating medallions in imitation of wax. 
Particular care in choosing the caats should 
be taken. Select those that are free from air- 
bubbles, which appear as little holes on the 
surface, generally in some prominent part. It 
is only by practice that these can readily be 
distinguished, but after a short time, the eye 
will naturally detect these defects. 
Supposing a medallion about four or five 
inches in diameter is intended to be copied, 


of which the relief and the ground are to - 


be of different colours, by which some very 
pleasing effects can be produced, the first 
operation is to take a cast or mould of it, 
for which, and subsequent purposes, the 
following simple apparatus will be found 
extremely useful, viz, a small gas-stove, 
made by bending a piece of sheet copper 
into a cylindrical form, about eight imches 
in diameter; a ring of iron tubing of about 
one-eighth of an inch bore, and three inches 
in diameter, to act as burner, by filing small 
holes in it at regular distances ; two or three 
tops to this stove with different-sized aper- 
tures; a blocked-tin tray, about one inch 
deep, and nine inches square; an earthen 
pipkin; some stout cartridge-paper ; two or 
three lipped white basins, gnd bone spoons ; 
strong goat’s-hair pencils.' 

With regard to the several compositions 
used, I prefer for moulds the following: 
white wax, four ounces (wax candle ends do 
very well, and are much cheaper); flake white, 
quarter of an ounce; melt together two or 
three times before using ; wind a strip of car- 
tridge-paper twice round the edge of the 
medal, and let it rise t three-quarters of 
an.ingh above the ' ighest part of the surface; 
fashen the end with sealing-wax; then melt 
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an inch deep in the tin tray. over the stove ; 
when boiling, lay the cast in face upwards, 
and watch it until the water has risen through 
the medallion all over the surface. Then throw 
away the water, replace the tin tray with the 
cast in it over the stove again, and in about a 
minute pour on the wax, which should only 
be warm enough to keep it in a fluid state; 
immediately this is done, turn out the gas. 
Afteran hour has elapsed, the rim of cartridge- 
paper must be removed, for if allowed to 
remain on, the chances are the mould will 
crack owing to the wax contracting and stick- 
ing to the paper. In about ten or twelve 
hours you will be able to /i/t the mould from 
the medallion, when, if the process has been 
carefully executed, success is certain. During 
my repeated productions, I do not remember 
ever having had a failure. 

The next process is to take a cast from the 
mould. First put a rim round it of cartridge- 
paper, as at first, but only about a quarter of 
an inch above the mould ; put some water into 
a clean basin, and sprinkle into it as much 
superfine plaster as will, in your judgment, 
about fill up the sunk parts of the mould, care 
being taken to mix enough, it being impos- 
sible to again mix up plaster after it has 
once set. Pour away the supernatant water, 
and that remaining will be the exact quantity 
required to mix the plaster into the con- 
sistence of cream; put a small quantity into 
the hollows of the mould, and well brush it 
into every cavity with arather stiff goat’s-hair 
brush ; then carefully pour in more until the 
hollows are filled; tap the bottom of the 
mould on the table that any air-bubbles 
remaining may rise; immediately mix up 
more plaster in another basin with the colour- 
ing matter chosen, say yellow ochre ifa yellow 
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tint is required, about four shades darker 
than you wish it to be when finished ; and 
pour on as before, carefully using the brush 
all round the edges, but not bearing too hard 
on the plaster already used; in about an hour 
the rim may be taken off. Let the cast re- 
main for twelve hours, or more, when it will 
be found to have quite separated itself from 
the mould; trim the edges with a knife, and 
place it over the stove to dry, with a very 
small amount of heat, or, if in no hurry, on a 
mantel-piece, with the face to the wall, for 
two or three days, when it will be found to 
be thoroughly dried. 

Should a polished surface be wished, take 
white wax one ounce, stearine four ounces, 
best clarified mutton suet half an ounce ; put 
all into the tin tray, and apply a gentle heat 
until melted ; place the medallion in it, face 
upwards, on two small pieces of wood, to pre- 
vent it from discolouring, and also to raise it 
high enough to prevent the composition flow- 
ing over the face; keepup a very gentle heat— 
in fact, only enough to keep it melted—until 
it appears to have risen through the plaster, 
and appeared over the whole of the medallion, 
in the same way that the water did in the 
case of the plaster cast ; then take it out and 
place it on thick blotting-paper for a minute 
or two; remove it and put away until quite 
cold and hard, which will be in about twelve 
hours, when the process may be completed 
by gentle rubbing with cotton wool. 

By attention to the above few simple in- 
structions, any one cannot fail to produce 
pleasing and really beautiful copies of any 
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work of art which may, by its value, etc., be 
out of their reach. With regard to the 
colouring matter used, that, of course, is left 
to the choice and taste of the manipulator ; 
but it is considerably better to mix it with 
the plaster before casting in the way al- 
ready described, than to attempt to lay it on 
after, it being impossible, in the latter case, 
to insure any even tint. 

Should any casts already taken be desired 
to be coloured, the only colour at all satis- 
factory to me is a bronze green, produced by 
Indian ink, Indian yellow, and indigo; when 
dry, pass the stearine composition through it, 
and when cold and hard, polish with cotton 
wool, and the least quantity of plumbago. 
In colouring plaster, it should be borne in 
mind, that Prussian blue must not be used, as 
the colour becomes decomposed by the action 
of the plaster; for blues, smalt or indigo is 
best. 

In offering to the perusal of your readers 
these few hints on the subject of casting 
plaster, I do so from the hope that in the 
practice they will derive as much pleasure as 
I have done; not only to themselves but to 
their friends, to whom, at a trivial cost, they 
can supply these elegant works of art, though 
their value may only be reckoned by the 
esteem in which the donors are held. 

ALBERT GRAVES. 


[The specimen sent with the above re- 
flects the highest credit on the author's skill, 
and sufficiently proves the value of his in- 
structions.—Ep. R. S.} 





THE LIFE OF A CLOUD. 


“Tas life of a cloud?” I fancy I hear you 
saying ; “‘does a cloud live?’ No, this is 
a figure of speech, and yet it is a figure that 
is not very far from the reality. Clouds, 
though they do not live, yet go through a 


period of birth, growth, maturity, and disso- 
lution. I will show you how. 

Come with me, on a bright summer's day, 
to some fine out-look—say, perhaps, Dover 
Cliffs, overlooking the bright ees. We wil} 
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suppore a calm and almost cloudless sky—an 
expanse of blue empyrean. The warm air 
can sustain in solution all the vapour it con- 
tains, and consequently there is no cloud. 
This vapour may be a good deal in quantity ; 
the hot sun may have played on the ground 
for a day or two, drying it up and carrying 
its moisture into the firmament above. Now 
let us suppose, while we are watching the 





Cirrus. 


a gentle air steals in from the sea—a 
gentle current of air that has been resting on 
the water, and is consequently much cooler 
than the air over our heads, which has been 
warmed by contact with the heated earth. 
Mark the result. 

The air over our heads is gently cooled. 
It had as much moisture in it as it could dis- 
solve when warm ; but it cannot hold so much 





Cirro cumulus. 


when its temperature is lower. It is obliged 
to part with the excess—that is, it deposits it 
as vapour, being no longer able to retain it 
in the invisible form. A fine, delicate, filmy 
vapour appears, floating in the atmosphere, 
called by meteorologists, “cirrus.” This is 
the birth of cloud. 

The same can be witnessed on many 4 
calm summer evening. The chill of night 
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coming on will cool the air, so that it is obliged 
to part with some of the moisture it has sucked 
up from the earth during the sunshine of the 
day. Within half an hour the surface of the 
sky will change from clear blue to feathery 
clouds—not from fresh clouds coming from a 
distance, but from their birth, in situ, by the 
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Cirro stratus. 


cooling of the air. It is evident that only 
when the air is nearly calm can this beautiful 
growth, apparently a creation out of nothing, 
be observed. 

Our infant cloud, whose birth we have 
witnessed, has a precarious tenure of exist- 
ence. A warm current of air setting in, or 





Cumulus. 


' the rays of a warm sun, may at any time bring 


on dissolution, by enabling the air to take 
it up and convert it from visible vapour to 
invisible moisture. Its outward form is gone, 
and although we know its essence subsists 
still, and indeed can never be destroyed, yet 
its apparent existence has ended. Its short 
life has “ made but one blot with infants.” 
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It has vanished at the very outect of ite 
career, before the purposes for which it was 
intended are accomplished; and, like the in- 
fant, too, it is only the outward form that 
sustains annihilation; its deeper egsence is 
untouched by death. 

Let us suppose our infant-cloud to sur- 
vive the perils of early life, what changes 
does it undergoP There is no standing still 
in life; and this applies as much to cloud-life 
as to that of poor humanity. Escaped the 
dangers of tao much warmth, it is next ex- 
posed to the winds and currents of heaven. 
If these are gentle, they only slightly modify 
the “cirrus,” producing some of its beautiful 
varioties, the mare’s-tail, the pilchard-sky, 
and mackarel-sky, so loved by the fishermen. 
These may be compared with the beauty of 
youth, before the full bloom of adult life is 
developed in its maturity. 

But if the currents be long continued, or 
the winds be strong, a much greater change 
takes place. The feathery fragments, carried 
along the sky, hurled one against the other, 
become packed into large dense magscs. Per- 
haps some attraction goes on among their 
particles. However that be, they take on 
quite a different aspect ; instead of faint light 
cobwebs, floating high in the atmosphere, they 
become weighty aggregations of vapour, com- 
pelled to rest nearer the earth, where the 
atmosphere is dense enough to sustain them. 
Their density, too, is shown by the fine bold 
reflection they give of sunlight or daylight ; 
and hence they are the painter's clouds, and 
form half the beauty of landscape. This is 
“ cumulus,” or cloud in its maturity. 

Even now they are subject to that debi- 
lity which springs from a life of ease and 
fortune. Ifthe wind subsides, and they are 
left at rest, if the sun breaks out and pours 
his full rays on their rocky sides, what do 
we observe? Their surface becomes flaky. 
They are melting away under the influence 
of prosperity. Their visible moisture is 
again vanishing into the invisible form in 


which it existed before birth. If the “ cumu- 
lus” be emall and broken, it may succumb to 
these influences and altogether disappear ; if 
large, although it may be weakened for the 
time, yet ne warmth passes away, it 







will recruit it&force and be prepared to go 
forward with Ts mission. 

And now we come to the end. Our adult 
cloud has its mission to accomplish; and that 
is something more than furnishing pictu- 
resque objectsfor Turner to paint and Ruskin 
to write about. Ithas to carry the moisture 
gathered from distant parts to regions where 
it is needed. It may be long in the passage. 
It may be transported hither and thither by 
various winds, before an opportunity arrives ; 
all this while it is probably gaining in close 
aggregation, the effect of wind being to pack 
its particles closer and closer together. At 
length a change takes place; it is approach- 
ing the end of its career. Some internal 
action pervades its molecules, perhaps an 
electric current runs through the mass; it 
becomes that dark, lowering cloud, which we 
call ‘“‘nimbus;” the moisture is condensed 
into water, and descends in grateful showers 
to fertilize the soil. 

The cloud is dead. The moisture which 
was its essence, which the warm air took up 
in an invisible form, which the covd air ren- 
dered visible, which the winds of heaven 
sported with, has returned to the earth from 
which it sprang. Or rather, it has come from 
distant seas and tropical climes, and been 
showered on more thirsty lands. While I 
write it is winter, and the rain-drops pattering 
against my window may consist of moisture 
pumped up in the Gulf of Mexico, by a 
broiling sun, last summer. tion now 
going on, under the tropic of Capri is 
feeding clouds which will go their 
usual career, cross seas and continenta, break 
against some mountain barrier, and fertilize 
plains and valleys. So excellent are the 
uses of these “water-bearers” of Nature. 

Have I not shown you there is a “life” 
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in the cloud? We can witness its birth, we 
can observe it in its maturity, and we know 
it when dying and extinct. Think of this 
when summer brings her sunny days, her 


leisure, and the charming seaside life. There 
is a chapter of biography in the changing 
aspects of the sky. 

Stoke Newington. J.J. Fox. 





TOTAL ECLIPSE OF JULY 18, 1860. 


Tue eclipse of the 18th of next month is too ! tering Spain about midway between Gijon 


important not to warrant a short space being 
devoted to it, and as those who intend to 
visit the line of totality require a certain 


amount of preparation before doing so, any | 


particulars given in July would be too late 
to be of service, because, if the destiny should | 
be Spain (which is the easiest of access), the 
frontier would require to be crossed at least a 
fortnight before the day of eclipse ; for it must 
be _ recollected, that travelling is difficult in 
spat *n, and more especially so in the middle | 
oe we when every one is flying away ' 


and Santandar, passing close to Reinosa, 
Arnedo, Calatayud, Daroca, Montalvan, Mo- 
rella, and Oropesa, entering the Mediter- 
ranean at the latter-named place; crossing 
_ the island of Iviza, and passing into Algeria 
_ between Bugia and Algiers (not far north of 
Vingut), and terminating at the Red Sea. 
The breadth of totality of the coming 
eclipse, will be very considerably larger than 
. in the eclipse of March, 1858. In that eclipse 


: it was said to be limited to four miles on each 


' side the central line, though there is reason 


heat of the interior, to the ; to believe it was-more extended than this; 


more pases ¢ rimate of the coast. 
From Fig." it will be seen that the central | 


however, on the 18th of July it will be ten 
times greater than in that of the eclipse of 


line (or nae A of totality) passes across the | 1858. Indeed the southern limit of totality 


north Atle’; Ate Ucean, west of Greenland, ap- 
proaches Ireland nearer than England, en- 


in Spain extends considerably beyond Oviedo 
and Valencia, whilst the northern limit nearly 
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reaches Pampeluna, and extends beyond Tor- 
tosa, crossing the island of Majorca a little 
south of Palma. In Algeria, Algiers is some 
distance within the southern line of totality. 

Confining ourselves for the moment to the 
eclipse of July 18, the middle of the eclipse, 
at Greenwich meantime, will be at Gijon at 
2h. 58m., at Santander 3h. Om., at Vittoria 
3h. 23m., at Almazan 3h. 5m., at Calatayud 
Sh. 6m., at Morella and Tortosa about 3h. 9m., 
and at Castellon and Oropesa about 3h. 10m. 
The time of greatest darkness occupied, on 
the central line, crossing Spain, will be 10}m. 
The island of Ivica and the town of Palma 
(in Majorca) will have the middle of the eclipse 
at Sh. 18m., whilst at Vingut (in Algeria) it 
will be at 8h. 19m. 


The duration of totality on the central 
line on entering Spain (in the Bay of Biscay) 
will be 3m. 35s., at Calatayud 3m. 30}s., and 
at Oropesa 3m. 27s., and at Vingut (in Alge- 
ria) 3m. 184s. 

Fig. 1 represents the central path and the 
limits of totality across Spain. 

In England the eclipse, although a large 
one, will only be partial. It will in London 
begin at 1h. 38m. p.m., and end at 3h. 53m. 
p.m., the greatest darkness being at 2h. 48m. 
p.m. In Edinburgh it commences at 1h. 16m. 
p.m., and ends at 3h. 30m. p.m., the greatest 
darkness occurring at 2h. 25m. p.m.; and in 
Dublin it commences at lh. 2m. p.m., and 
ends at 3h. 21m. p.m., the greatest darkness 
being at 2h, 14m. p.m. : 
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Supposing the sun’s disc to be represented 
by 1000, then the amount eclipsed at Green- 
wich will be 830, at Cambridge 817, at Ox- 


Vertex 
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ford 840, at Liverpool 830, at Edinburgh 788, 
and at Dublin 866. 
To those persons going into Africa it is 





desirable to mention that the eclipse is total 
at Algiers, Bezan, Tozer, Sockna, Sebba, 
Goddona, and Mourzuk. 

The sppearance gt Greenwich will be as 
represented in F:,. 3, whilst such phenomena 
as thoge shown in Figs. 4 and 6 may be ex- 


pected on the central line. The prominences 
on Fig. 4 are red flames, so well seen in 1851, 
and which will again, no doubt, be visible 
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jn Spain and Africa on the 18th of July next. 
The corona of light which surrounds a total 
eclipse is a most imposing and never-to-be- 
forgotten sight, also shown in Figs. 4 and 6. 

Eclipses of the sun may be partial, t.e., 
the dark body of the moon may only cover a 
portion of the solar disc, or total when the 
moon entirely covers the whole body of the 
sun, or annular when the sun's apparent 
diameter exceeds that of the moon, in which 
case the moon, although passing centrally 
between the sun and the earth, is not large 
enough to hide the whole of it, and therefore 
the outer edge of the sun remains visible as 
an annulus. 

The grandeur of a total eclipse, and the 
awe which strikes every one during its con- 
tinuance, is of that remarkable nature that if 
once seen can never be forgotten. As the 
eclipse progresses, the diminution of light is 
not apparent, until a considerable portion is 
eclipsed ; after four-fifths of the sun is hid, 
the loss of light is every instant more per- 
ceptible, and as the last trace of the sun dis- 
appears, darkness instantaneously supervenes 
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and the stars become visible. If the situa- 
tion from which the eclipse is observed is one 
which comrhands a good distant view, the 
shadow caused by the sun becoming total in 
the distance first, is a striking phenomenon, 
as this shadow is distinctly seen travelling 
along towards the observer, till at length it 
envelopes him in its darkness. Total eclipses 
of the sun are by no means as common as are 
generally supposed, being very limited in 
their extent, so that it is a great chance 
against one occurring on a small island like 
Great Britain. According to Mr. Hind, the 
next visible in England will take place on the 
19th of August, 1887, although there will be 
large ones in 1867 and 1870. 

As the period of totality approaches, the 
small remaining illuminated disc of the sun 
changes colour, either becoming paler or 
redder, and flashes of light are occasionally 
noticed on the moon’s disc, while luminous 
appearances of a more permanent character 
are seen on her surface, either as a narrow 
stream of light or a bright speck, and often 
the visible edge of the moon has been seen 
projected beyond the sun’s cusps. In the 
eclipse of July 7, 1842, the thin crescent of 
light was observed to change suddenly to a 
line of luminous points, seeming to be wafted 
from the extremities to tho centre of the 
crescent. 

Occasionally the lunar disc is dimly illumi- 
nated, and this is termed the Jumicre cendrée, 
and appears to be the light of the sun reflected 
on our globe, re-reflected from the earth to 
the moon, and finally back again from the 
moon to the earth. 

The most striking feature isa ring of light 
encircling the dark body of the moon and 
called the corona, or glory, which varies consi- 
derably in its appearance, as viewed in dif- 
ferent eclipses, and in different places of the 
same eclipse ; in some instances the intensity 
of the light was almost too dazzling to look at, 
whilst in others there was not this great 
brilliancy. Usually the corona is formed a 
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few seconds before, and lasts a few seconds 
after, totality. 

Another striking feature must be men- 
tioned, viz., the rose-coloured prominences or 
flames situated on various portions of the 
moon's limb whilst the sun is totally eclipsed, 
and these are visible to the naked eye. 

The determination of the precise time of 
the first contact of the sun and moon is of 
much importanee, as this enables the longi- 
tude of the place to be accurately calculated. 

The aspect that Nature puts on is remark- 
able. The distant prospect becomes contracted 
considerably, the sky assumes various colours, 
the landscape has an unnatural, gloomy look, 
whilst the darkness is totally different from 
that of night. Everything appears to change 
its colour and appearance. In the animal 
kingdom cattle return home or congregate 
together in the fields; horses in vehicles 
have been recorded to have remained motion- 
less, and could not be induced to stir; dogs 
howl, fowls return to roost, bees return to 
their hives, birds cease singing, and rooks fly 
back to their rookeries, animals and birds 
being evidently terrified, and conceive that 
night has suddenly returned upon them. On 
the reappearance of the sun the birds resume 
their songs, and cocks crow incessantly as in 
early morning. During the eclipse of March, 
1858, I witnessed, on the central line of eclipse 
at Isham—the position which I selected for 
observing this eclipse from—rooks returning 
in pairs, one after the other, and on the in- 
crease of light, those that had not reached 
the rookery were seen to turn round abruptly 
in the air and retrace their flight to the fields 
they had previously left. The telegraph posta 
on the railway were not visible at the distance 
of a quarter ‘of a mile; whitewashed houses 
had a decidedly warm yellow look, and the 
people, who were congregated together in 
great numbers, did not speak a single word, 
a death-like stillness prevailing. Crocuses 
closed their blooms, the air became colder 
and more humid, and the wind, which was 
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blowing briskly, became almost motionless. 
To ascertain the direction of the wind I had 
taken a light, silk flag, which was flying at 
fall length until the time of greatest obscura- 
tion, when it was observed to be lying close 
to the flag-pole." Many of these particulars 
were farther verified, in the neighbourhood of 
the Highfield House Observatory, by those 
whom I had left in charge. Flowers closed, 
turkeys ran home from the fields, fowls went 
to roost, peacocks flew into the trees, cows 
came to the gates of the field awaiting to be 
fetched home, and ducks wandered about the 
grass in search of snails as they do at dusk 
hour, whilst hares rose from their forms. A 
person ploughing could not see the end of the 
furrow 100 yards off, and another who had 
tried ineffectually to light his pipe with a com- 
mon match on account of the strength of the 
wind, said that at the time of greatest darkness 
hehadnot the slightest difficulty. A fox-hunter 
described that he was hunting, and the scent 
very good until the centre of the eclipse, 
when allscent vanished and the sport had to 
be relinquished. 

In the eclipse of 1858, at the time of 
greatest obscuration the darkness was not felt 
to be nearly as great as was expected, especi- 
ally to those who had no means of testing it 
accurately, and the reason of this is very 
easily explained. The sky was overcast, 
consequently the pupil of the eye was much 
dilated, and therefore enabled to take in on 
a much larger surface what small amount 
of light remained ; and it must be borne in 
mind that this was an annular eclipse. Had 
the aky been cloudless, the pupil would have 
contracted, and the loss of light consequently 
rendered much more perceptible. As a prac- 
tical proof that there was a considerable 
amount of darkness, the indices of some deli- 
cate thermometers could not be read without 
the aid of alamp; and again, on a subsequent 
date, during a thunderstorm, when it was re- 
marked by several persons that the darkness 
was greater than in the eclipse (and indeed 


it really appeared to be so), nevertheless the 
delicate instruments could be read without 
any difficulty. 

Prior to the annular eclipse of the sun of 
March 15, 1858, the Astronomer Royal pub- 
lished some suggestions for observers, many 
of which will be useful on the approaching 
eclipse. 


I.—OBSERVATIONS NOT REQUIRING 
INSTRUMENTS. 


As the eclipse advances, estimate or 
measure the degrees of darkness: at what 
distance from the eye can a book or paper 
exhibiting type of different sizes be read. 

If in an elevated position, remark the 
changes and colour of the surrounding ob- 
jects in the landscape. 

If the spots of light formed by the inter- 
secting shadows of the boughs of trees be 
seen, remark whether they exhibit the lune- 
form of the sun. 

When the annulus is formed, which will 
probably be observed with a darkened glass, 
it is important to notice with the naked eye 
whether the annular sun appears as an annu- 
lus or a fully-illuminated disc. 


IIl.—“PHYSICAL OBSERVATIONS REQUIRING 
THE USE OF INSTRUMENTS. 


As the eclipse advances, estimate the 
comparative intensity of sunlight near the 
centre of his disc and near his limb. 

A low power to be used, in order to take 
into the field of the telescope the whole body 
of the sun. 

Remark irregularities on the moon’s limb. 

As the cusps become very sharp, sec 
whether they are irregular (a coloured glass 
to be used). 

Notice if the sun’s light extends beyond 
the intersection of the limbs of the sun and 
moon, so as to exhibit the moon's limb be- 
yond that intersection. 

Remark whether Baily’s beads and strings 
are formed, and how they form and break ; 


RECREATIVE SCIENCE. 


also whether any red flames are seen on the 
gun's limb. 

Measure with a sextant the intervals be- 
tween the points of the bright cusps. 

With a doubly-refracting prism make 
observations on the polarization of light from 
the sun’s limb. 

The British Meteorological Society re- 
commended that the barometer should be 
occasionally read, the black bulb thermo- 
meter exposed to the sun’s rays, and the wet 
and dry bulbs in shade, every five minutes, 
the observations to commence half an hour 
before and terminate half an hour after the 
eclipse; the state of the sky before, during, 
and after the eclipse to be recorded. 

It is most desirable during the continuance 
of totality, to commit everything to memory 
and not to attempt to record anything until 
this portion of the eclipse is over, or many 
important points of observation will be lost. 


(1.) 1842, January 11. Annular solar eclipse, the an- 
nular path crossing the sea and passing across 
the south pole. (Invisible at Greenwich.) 

(2.) 1642, January 26. A partial lunar eclipse, visible 
at Greenwich. Magnitude of eclipse, 0°792. 

(3.) 18142, July 7. A total solar eclipse, the central 
path from Gibraltar, across Europe and Asia, to the 
North Pacific Ocean. 


Partial at Greenwich, magnitude = 0801 
» at Edinburgh ‘i = 0687 
» at Dublin ‘3 = 0711 


(4.) 1842, July 21. A partial lunar eclipse. (Invisible 
at Greenwich.) 

(5) 1842, Dec. 31. Annular solar eclipse, central line 
crossing the South Pacific Ocean, across the centre 
of South America to the North Atlantic Ocean. (In- 
visible at Greenwich.) 


Out of seventy eclipses which usually take 
place in eighteen years, the mean number of 
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Turning to eclipses generally, a remark- 
able relation subsists between the synodic 
revolution of the moon and the motion of the 
nodes, which causes the phenomena of eclipses 
to return within a definite period nearly in 
the same order. In fact, while 223 lunations 
include 6585°321 days, the nodes return to 
the same position, with respect to the sun, in 
6585'772 days, the difference amounting to 
barely twelve hours. The period being 
eighteen years and ten or eleven days. The 
difference in these two periods, together with 
the inequalities both of the moon’s longitude 
and of her node (the mean synodic revolution 
and the mean motion of her node only having 
been before considered), will cause the corre- 
sponding eclipses in each cycle to be of some- 
what different magnitudes, and to occur more 
or less irregularly. We will take the ex- 
ample of 1842 and the present year, as they 
are the same eclipses recurring :-— 


(1.) 1860, January 22, Annular solar eclipse, the an- 
nular path crossing the sea, and passing across the 
South Pole. (Invisible at Greenwich.) 

(2.) 1860, February 6. A partial lunar eclipse visible 
at Greenwich. Magnitude of eclipse, 0°8U9. 

(3.) 1860, July 15, A total solar eclipse, central path 
crossing North America, Spain (across the Bay of 
Riscay), through Egypt. 

Partial at Greenwich, magnitude . . . 
» at Edinburgh 
,, at Dublin = - « . = 0866 

(4.) 1860, August 1. A partial lunar eclipse. (Invisible 
at Greenwich. ) 

(5.) 1861, January 10. Annular solar eclipse, central 
line crossing the Indian Occan, across Australia 
into the North Pacific Ocean. (Invisible at Green. 
wich.) 


0-830 
0-788 


May 3, which occurred in London, that pre- 
viously none had occurred since 1140, March 


the sun is forty-one, and of the moon twenty- | 20; indeed the region obscured by the moon’s 
nine. From this it would appear that solar | shadow usually does not exceed 180 miles in 


eclipses are common, but owing to the moon's 
body being small, in comparison with that of 
the sun, a total eclipse is of rare occurrence, 
and, as it is limited in extent, the occurrence 
is much less frequent at one particular place. 
Halley remarked, in the total eclipse of 1715, 


| diameter. 
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A solar eclipse may last several hours, but 
the period of totality cannot exceed 7m. 58s. 
under the equator, and 6m. 10s. in the latitude 
of Paris, according to Du Sejour. An annular 
eclipse lasts longer, because the excess of the 


perigean diameter of the sun over the apogean 
diameter of the moon (3’ 18”) is greater than 
the excess of the perigean diameter of the 
moon over the apogean diameter of the sun, 
(2° 1"), and also because the moon's motion 
over the solar disc is slower when in apogee 
than in perigee. Du Sejour gives the utmost 
limit under the equator of 12m. 24s., and in 
the latitude of Paris, 9m. 56s. 

Eclipses (of the sun more especially) have 
excited the attention of all ages. We have not 
space to enter fully into them ; let it suflice, 
therefore to state, that Herodotus describes 
the total eclipse which occurred whilst the 
Medes and Lydians were engaged in battle 
(in the year 480 a.c.) Thucydides alludes to 
another in 431 a.c. Diodorus Siculus of one 
on August 15, 310 a.c., and history makes 
mention of others in a.p. 96, 237, 340, 418, 
484, 787, 812, 878. 957, 1113, 1119, 1187, 
12-41, 1415, 1433, 1485. 1506, 1530, 15-44. 1560, 
1567, 1598. 1605, 1652, 1699, 1706, 1715, 1721, 
1733, 1766, 1778, 1806, 1834, 1842. Of annu- 
lar eclipses no mention is made until 1567, 
others being described in 1601, 1639, 1737, 
1748, 1764, 1791, 1820, 1831, 1836, 1838, 
1847, and 1858. 

On the reappearance of the sun, the sud- 
denness with which day succeeds night isa 
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issued expansions of light, in some instances 
extending 4° from the moon’s limb. The con- 
ceived notion of this ring is, that it arises 
from the presence of a solar atmosphere. 
With respect to localities favourable for 
observation in the coming eclipse of July 
18, turning to the north-west portion of the 
shadow-path in Spain, a mountain chain, 
known as the ‘‘ Cantabrian Pyrenees,” or, 
‘“‘the mountains of Asturias,” lie parallel to 
the north coast of Spain, at a distance of 
forty or fifty miles from it. These mountains 
rise to a considerable height; in fact, the 
lowest gaps which could be found for rail- 
ways going south from Bilbao and Santander, 
are 2500 feet high. Between these mountains 
and the coast there are said to be sometimes 
fogs, but that higher up, at not less than 5000 
fect, there is every probability of clear sky : 
such situations may be found near Orduna 
and Reinosa. From these mountains others 
proceed in a south-east direction, bounding 
the valley of the Ebro, the mountain-chain 
on the south-west side of which valley is 
nearly on the centre of the eclipse. This chain, 
after running a considerable distance, is sud- 
denly cut off by the valley of the Xalon, and 
it here turns sharply in a south-west direction, 


‘ where the lofty mountain Moncayo is situated 


striking phenomenon, being compared by ob- , 


servers to that of the swiftness of an arrow, 


or even of a flash of lightning. The difference , 
being striking between that of the disappear- : 


ance of the sun, and that of the reappearance. 
the former being more gradual. Afr. Grant 
says, with great truth, that it is owing to the 
different dimensions of the pupil of the cye 
at the commencement and end of a total 
obscuration. During the period of darkness 
the pupil has expanded, and on the sudden 
reappearance of light, there is a larger surface 
available to see it with. The luminous ring to 
which we have before alluded, appeared with 
great splendour during the eclipse of July 
Oth, 1842; varying in breadth at different 
stations, from 3’ to tuat of 26’; from this ring 


(in the hollow of which rise the streams of the 


Douro), a position possessing remarkable 


advantages for viewing the landscape during 
the eclipse ; to this point M. Faye, with the 
French official expedition, and Don Antonio 
Aguilar, with a party of Spanish astronomers, 
have signified their intention of proceeding. 
Between this point and Reinosa there are 
many favourable positions, and amongst them 
the mountains of Pancorbo. To those who 
do not like experiencing the inconveniences 
of mountain travelling in a country present- 
ing great difficulties to those leaving the 
highroad, one of the following towns might 
be selected: Vittoria, Miranda, Burgos, Bilbao, 
and Santander. 


It seems probable that the Admiralty will 
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send out a steamer for the conveyance of 
English astronomers, to be landed either at 
Bilbao or Santander, and fortunately, at the 
present time, a railway is being constructed 
from Bilbao, crossing the mountains to Or- 
duna and turning down the valley of the 
Ebro to Miranda and Logrono; the whole of 
this district is occupied by English engineers 
and workmen, under the direction of Mr. C. 
Vignoles, C.E., Mr. Brassy, the contractor, 
and Mr. Bartlet, the sub-contractor; whilst 
a second railway is in progress from San- 
tander, crossing the mountains by Reinosa, of 
which Mr. P. Sewell is engineer ; those gen- 
tlemen have very handsomely offered every 
kind of convenience and hospitality. The 
Spanish Government, through Don Antonio 
Aguilar, director of the Madrid Observatory, 
has anticipated various difficulties to foreign- 
ers, and have signified to the Astronomer 
Royal that the instruments of the astrono- 
mers shall be admitted duty free, and that the 
local authorities shall afford effectual assist- 
ance and advice. 

Lastly, the principal planets are well situ- 
ated for observation, and it is to be hoped 
that the new stranger, Vulcan, may on this 
occasion be recognized. 

Amongst other expeditions, Mr. David- 
son, under the difections of Professor Bache, 
will command one near Astoria, at the mouth 
of the Columbia river (129° W. long. and 


46° 20' N, lat.), the central line being 10’ or 15, 
farther north, to which point the astronomers 
will proceed. Lieutenant Gilliss will take up 
& position at Cape Chudleigh (lat. 60° N. 
long. 65° W.) Observers of the Hudson’s 
Bay Company are to be stationed near York 
Factory (lat. 56° 52’ N. long. 91° 8’ W.), and 
the French astronomers are to have a corps 
of observers in Algeria, as well as on the 
north-east coast of Spain. According to 
Dr. Midler, the Campvey of the isle of Ivica 
(on the central line) is an elevated situation, 
which is likely to afford a magnificent spec- 
tacle of the passage of the shadow and the 
general phenomena of the eclipse. 

English observers cannot too much thank 
the Astronomer Royal for the great labour 
he has so willingly undertaken in their be- 
half, as regards every information that will 
be of importance to them; or Mr. Hind, 
who has published supplements, with maps 
for their guidance, of the ‘“ Nautical Alma- 
nack;”’ in short, the leading astronomers, 
Lord John Russell as Foreign Secretary, the 
Spanish Government, and the engineers now 
in Spain, have done everything in their power 
to forward the wishes of observers; and of the 
latter, Mr. Vignoles must be especially men- 
tioned—indeed, he is making maps of the 
country on the Biscay side of Spain for the 
special use of astronomers. 

E. J. Lows. 





THE EARLIEST COINAGE OF BRITAIN. 
COINS OF THE ANEPEGRAPHIC PERIOD (OR THOSE WITHOUT INSCRIPTIONS). 


Tax group of islands now known as Great 
Britain were originally peopled, like other 
parts of Europe, by successive bands of colo- 
nists. ,The first of these, of which any record 
remains, were the Cymri. These rude tribes, 
there can be little doubt, effected all their 
exchanges by means of simple barter. At a 


more recent but still remote period, the Cymri 
were followed by colonists from among the 
more civilized tribes occupying the opposite 
shores of Gaul, or Gael, the chief seat of the 
Gaelic or Celtic nations. These new colonists 
drove their predecessors from the coasts into 
the interior of the country ; eventually for- 
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cing them backward into the far north or 
among the mountain recesses of Wales.* The 
new comers, though more advanced in general 
civilization, were still as ignorant of the use 
of coined money as the ruder people they dis- 
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in speaking of the different tribes that peopled 
Gaul, that the Southern Gaels were especially 
skilfal in mining, and we may thence infer that 
their more northern neighbours, from whose 
tribes the colonists of theso islands proceeded, 
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placed. But they were skilful miners, and 
knew the use of metals. Czsar informs us, 


* These early inbabitants of the island afterwards 
called Britain, are possibly represented at the present 
day by the flint inst—-~---*- --7 - 
im the bone caves at uu: YUSy, BU BUIUT ULIICK pIncen. 
They were, in all probability, a savage and scanty race, 
whose civilization and small numbers could offer no 
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effectual resistance to euch invaders as the Celtic | 
Gauls. 





' that it was by their skill and ¢ 


were, if not equally expert, at all events not 
ignorant of the art of conducting mining 
operations. 

Taking this for granted, we may infer 
‘the tin-mines of Cornwall were firet worked 
‘with success. Their discovery of that metal 
‘in large quantities must soon bave become 
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known on the Continent, and the tin exported 
thither in exchange for other products. 

The Gallo-Celtic tribes who thus emigrated 
to the western island, whose white cliffs were 
visible from their own shores, brought along 
with them, not only their own continental 
names, but those also of their cities, and even 
the streams upon which they were situated. 
Just as in recent times we find English colo- 
nists founding a ‘New England,” and cities 
named York, and Halifax, and London, in the 
wilds of North America, and in our own day a 
New South Wales on the shores of Australia; 
so the Gallic tribes, known as the Attrebates, 
the Reni, the Bellovaces, the Britanni, the 
Cantii, founded colonies on the island opposite 
their shores, in which each tribe still bore 
the name of its parent in Gaul. Thus, the 
Cantii gave their name, as Cantium, to the 
region they occupied—a name still preserved 
in the modern “Kent ;” and the Britanni, 
an insignificant tribe, not even mentioned by 
Cesar, yet not overlooked by the indefati- 
gable Pliny, so throve and multiplied in 
their new home, that they eventually confer- 
red their name upon the whole island, which 
became Britannia, or the land of the Bri- 
tanni. On the sonth coast, the river Ouse 
still bears in its name a proof that the tribes 
who settled there came from the banks of 
the Gallic Oise; and the Adour and other 
streams bear names that might equally be 
traced to a Gallic original. There scems 
some reason to believe, that for a considerable 
time after the settlement of Gallic tribes in 
England, they still owed their allegiance to 
the chiefs of their parent tribes in Gaul; and 
it is thought by some, as stated by the old 
chronicler Richard of Cirencester, that an 
offshoot of the warlike Senones, the leading 
tribe of Gaul, occupied an extensive region 
south of the Thames, from whence they were 
summoned by their continental chief, the 
celebrated Brennus, to join his well-known 
expedition to Italy, about six centuries before 
the Christian era. It is stated by the same 


authority, that a tribe of the Belgi landed 
on that occasion, and took possession of the 
deserted lands of the Senones. 

It was probably about six hundred years 
before the Christian era that the Pheenicians, 
trading in metals and other products, and 
especially in tin, which was in so much re- 
quest in the South of Europe as an ingre- 
dient in the composition of the celebrated 
bronze, ventured through the Straits of Gib- 
raltar into the open ocean in search of this 
means of wealth at its principal source in 
the great western islands, known to the 
ancients as the Cassiterides. The trade then 
established by the Phoenicians was carried on 
by means of barter; in which, no doubt, the 
ignorant western miners were lightened of 
their wealth in the coveted tin by the cun- 
ning orientals in exchange for a few baubles, 
probably a few strings of glittering beads, 
just such as our own African merchants, in 
the seventeenth century, found sufficient to 
purchase from the inhabitants of Africa their 
precious gold dust. 

About three hundred years later the Greek 
colonists of Marseilles followed the track of 
the Phoenicians, and became their rivals in 
the trade, and the native islanders, no doubt, 
benefitted by the rivalry to the extent of 
obtaining a few more strings of beads or a 
few more showy trinkets than before, in ex- 
change for the product of their rich tin- 
riines. At that period, also, it is probable 
that they saw for the first time pieces of 
coined money, for the Greeks of Massilia 
had then known its use for full three hun- 
dred years. If, however, the tin-merchants 
of Cornwall obtained any of the coins which 
they must have seen in the possession of the 
Greeks, it was, perhaps, only as trinkets, 
and without any accurate knowledge of their 
precise value as a regulated medium of ex- 
change. Nevertheless, although they may 
have been unacquainted with coined money, 
adjusted scrupulously to a certain weight and 
value, and passing by tale instead of weight, 
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it appears probable that a metallic medium 
of exchange was not altogether unknown to 
them. The iron money, referred to ata later 
period, was possibly in use among them at a 
still earlier period than the one under discus- 
sion, as the character of the objects considered 
to have been used as money of this description 
bears the stamp of a very remote antiquity. 
They are thin iron plates, somewhat in the 
form of the early Chinese money, being square 
with a perforation in the centre (Fig. 1), by 
means of which bundles of them might be 
earried threaded on a thong or string. Several 
cart-loads of these singular plates, of different 
3 rere) sizes, were found in 
aN i 4 Cornwall in 1694, as 
wes © deacribed by Mr. Ed- 
| ward Lloyd in his tra- 
ring vels through Cornwall 
‘eel in the year 1700, of 
Pitas which some account is 
Fic. 1. given in Gough's notes 

to his edition of “Camden.” In 1730, 
another hoard of these iron plates was 
discovered in a wall on pulling down 
some very ancient buildings at Boconnoe, 
the seat of Lord Mohun; but in this latter 
case not more than a peck of them was 
found. In addition to this rude monctary 
medium, they may have had rings and other 
articles of gold and silver adjusted to certain 
weights, after the manner of the ring-money 
and jewel-money of the East. But that 
medium always passed by weight, and not 
by tale, or number, like true coins. About 
one hundred years later, the second punic 
war (218 3.c.) put an end to the Phenician 
trade, leaving it entirely in the hands of the 
Massilian Greeks, who no doubt knew how 
to work it to their own advantage. The fast 
extending power of Rome, after the fall of 
Carthage, soon rendered the traflic by way 
of the Mediterranean Sea unsafe for the 
Greek merchant-vessels, and their trade was 
thenceforward carried of overland across the 
whole of Gaul. In consequence of this al- 





teration in the channel of commerce, a great 
mart for the Cornish tin was established in the 
Isle of Wight, as being conveniently situated 
opposite to those ports of France through the 
medium of which the trade was carried on, 
and from which, as we learn from ancient 
authors, thirty days’ journey was required 
to convey merchandise to the Rhone, and 
down that river to Massilia. 

Tho transit trade thus established soon 
fell entirely into the hands of Gaulish mer- 
chants, who, as of kindred race with the in- 
habitants of Britain, no doubt traded upon 
fairer terms. It is, therefore, from this period, 
and probably not earlier than from 150 to 200 
years before the Christian era, that money 
was first paid in exchange for their native tin 
and other national products. The Gauls of 
the south had learned, at a somewhat earlier 
epoch, the use of coined money. The cele- 
brated gold staters, issued in such numbers 
by Philip of Macedon about 350 3.c., soon 
after his acquisition of the famous gold region 
of Thessaly, were rapidly spread over the 
whole of Southern Europe; and such was 
the esteem in which they were held, from the 
accuracy of their weight, the purity of their 
metal, and the beauty of their execution, that 
they rapidly became a fixed medium of ex- 
change in countries where coined money had 
been previously unknown. 

They were closely imitated in Italy, whose 
state of civilization provided artists equal to 
the task, and more rudely in others, where 
the skill of the die-sinker was an art still in 
its infancy. In Massilia, imitations were 
doubtless produced equal in beauty to the 
models from which they were copied; but 
the imitations attempted by the neighbour. 
ing Gallic tribes became ruder and more 
rude as they were more distant from the 
small focus of Greek civilization so long 
established at M assilia. 

It was no doubt in rude Gallic imitations 
of these celebrated gold coins, known as 
* Philips,” after the name of the prince who 
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first issued them, that the Britons received 
their first actual money payments for their 
wares. Such, at all events, is a fair inference 
to be drawn from the fact that the first 
coined money of the natives of the British 
isles consisted of copies of these same 
“Philips,” still rader than the copies of the 
Gauls, of which they were probably still 
further debased imitations. 

In order to make the excessive rudeness 
of the imitation clearly intelligible, it will be 
necessary to refer to the annexed engraving 
of one of the original coins (Fig. 2). 





Fra. 2. 


On tho obverse is a finely-executed head 
of Apollo, with a conspicuous wreath of 
laure], fastened at the back with a fillet. 
These last-named features will be found in 
a singularly conspicuous form in the copies 
about to be described. The obverse is with- 
out description, but the reverse has the name 
of Philip as #1AImmor, in the genitive case, 
beneath the device of the biga, or two-horse 
chariot, which, it is said, was adopted by 
that prince in reference to his victories in 
the chariot races of the Olympic Games. 
The features of this device become singularly 
distorted in the barbaric copies of Gaul and 
Britain, the first of which I am about to 
describe.* 

The British copies of these coins, which 
were, no doubt, produced very soon after 
they had learned their use and value from 
their Gallic neighbours, were, like the Gaul- 
ish copies, without the Greek inscription. 

* A foreign numismatist has published a scries 
of the imitations of these oelebrated “ Philips,” by 
different nations in different ages, showing every 


degree of degradation, from the nearly perfect copy 
to the most barbarous attempt at imitation. 
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These rude copies of the “ Philips” being, 
therefore, entirely without inscription, and 
remaining so till after the British intercourse 
with the Romans commenced, are classed by 
numismatists as the British coins of the 
anepegraphic period. It would occupy too 
much space to illustrate every degree by 
which the fine head of Apollo was reduced 
to a mere unintelligible mass of unmeaning 
forms in their rude British copies. I must 
therefore leave it to be supposed that the 
finest. and best copies only very slightly re- 
sembled a human head, and then proceed to 
describe one of the strangest of the dis- 
tortions eventually arrived at, which is en- 
graved below (Fig. 3). 

In these abortive copies 
the laurel-wreath appears / 
to have been the feature 3 
that best retained some § 
small share of its original 
character. In the present ex- 
ample, however, the leaves 
are made to turn the wrong 
way; and the fillet, by being placed at 
the middle, instead of the lower end of 
the wreath, was no doubt the first acci- 
dental hint that afterwards led to the for- 
mation of the wreath into a singular kind 
of rude ornament, somewhat in the form 
of a cross. The hair, so beautifully exe- 
cuted in the device of the original ‘ Philip,” 
is here only represented by a few crescent- 
shaped dashes, whtch in earlier and better 
specimens were rather better disposed, and 
had rather more resemblance to curling hair. 
The eye and eyebrow may be traced; and, 
with some stretch of the imagination, an in- 
tention to represent the profile of the nose, 
and of the mouth and chin, with an an- 
terior dash to represent the nostril, may 
also be made out. The termination of the 
neck is also represented by a rude transverse 
line. 

These rude traditional remains of a per- 
haps entirely forgotten original lost even- 
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tually all meaning, even to the “ artists” 
who executed them; and in the next 
specimen (Fig. 4) we find the engraver 
endeavouring to give something of his own 
notion of symmetry to the seemingly un- 
meaning forms. It will not 
be difficult to trace, in the 
rude cruciform ornament 
forming the obverse of 
Figure 4, such a rearrange- 
ment of the forms of the 
preceding example. The 
single diagonal band of 
laurel is balanced by two transverse sprays ; 
the fillet is made with a few additions 





COLLECTING 


Ie I were asked, “In what object is the ‘ line 
of beauty * found which was first appreciated 
by, and charmed a child's heart?” I should 
answer—“ In the form ofa bird's egg ;”’ and 
the reason for this may be readily perceived 
in a child's own sentiment—“ Because a little 
bird makes the egg, and God made the little 
bird.” 

There are articles in daily household use 
which have partly a similar form, but there 
seems to be an intuitive perception in infant 
minds, that they are the work of mortal 
hands. 

It matters not whether the egg-shell be full 
or empty, it is the gracefully rounded outline, 
the curious markings, the delicate tint, or 
the pure white, combined with its utter 
fragility, which causes it to be longed for, 
and carefully treasured up when possessed ; 
but when, by holding it too tightly for fear 
it should fall, it breaks to pieces between the 
tiny fingers, the grief that is occasioned 
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of circles and dots to fill up the space 
between, and two of the crescent-formed 
locks of hair are placed back to back to form 
a central ornament. The later artist, seeing 
that an ornament only was | 
required, executed one en- 
tirely after his own original 
design, and so we have, as 
shown in the annexed ex- 
ample (Fig. 5), the head 
of Apollo entirely replaced 
by a grotesque ornament, 
having no longer any connection whatever 
with the original design. 
H. Nort 





Fia. 5. 


AND PRESERVING BIRDS’ EGGS. 


that ‘“‘a thing of beauty is not always a joy 
for ever,” but often a source of sorrow. 

Many grown persons collect eggs, some 
because they are pretty, and form an amusing 
occupation to them during the leisure hours; 
others, because they are a help to the more 
complete knowledge of the history and eco- 
nomy of birds; and as one of these latter 
class, I offer these remarks. 

With regard to their “structure,” being 
composed, as they are well-known to be, of 
minute particles of carbonate of lime, united 
and strengthened by the addition of a small 
quantity of animal matter, it is no wonder 
that when blown they are so fragile, when 
we consider their thinness. 

My first “ collection ” of sixty species (by 
the box containing it falling from the height 
of an ordinary table) became “ smashed,” 
with the solitary exception of one hedge- 
accentor’s, over which I consoled myself as 
the “nucleus” ofa future collection. Of this 


thereby leads those w.o witness it to reflect | ‘“‘ special” egg more anon. 


RECREATIVE SCIENCE. 


29 





The “ form” of eggs is somewhat varied ; 
round, roundish-oval, elongate, larger at one 
end, equal at both ends, more or less pointed 
(sometimes at both ends), and pear-shaped ; 
and all or any of these characters may apply 
to eggs of birds of the same species or class 
(with some exceptions), without including 
any “‘lusus nature ” or unnatural form, such 
as bottle-shaped, spindle-shaped, narrowed 
in the middle, etc., etc. 

Their “size” is variable also, but except 
in the case of unimpregnated eggs, not very 
much so; however, in almost every nest one 
egg occurs smaller than the rest, and separate 
birds of the same species lay eggs of very dif- 
ferent sizes; as, for example, the chats, tits, 
and sparrows. This may depend greatly upon 
differences of food and locality, also upon the 
size of the birds themselves. 

As to “colour,” nothing is more variable ; 
bluish, yellowish, brown, red, pink, and pur- 
ple of various shades, as in the tree-pipit; 
blue, green, and brown, more or less deep, as 
in the gulis; red, yellow, white, brown and 
green, dull in tint, as in the common tern; 
white, red, or spotted, as in the robin; 
speckled, spotted, blotched, clouded, striped 
and zoned in many species; in fact, it is a 
matter of great difficulty to match specimens 
out of two different nests, except they are 
principally white, and then their relative size 
or shape often destroys the appearance of 
uniformity. 

If form, size, and colour are thus so little 
to be depended upon, there is now only the 
“texture” on which any reliance can be 
placed, and this, in the case of imperfectly- 
shelled specimens, is rough, dull, and wanting 
in colour, when in a perfect egg it would be 
smooth, polished, and bright-coloured. This 
may be easily seen on comparing several 
specimens. Eggs of birds of the hawk tribe 
are strong-shelled, generally rounded, whitish, 
or blotched with dirty red, having a more or 
leas calcareous surface. Owls’ eggs are 
rather strong, mostly rounded, white, having 


a chalky appearance, although the surface 
has not the outer layer as in those of hawks. 
Those of the crow tribe have the shell thinner, 
more elongate, colours green or blue clouded 
with brown and gray, surface somewhat 
polished, but irregularly and faintly wrinkled 
all over. Those of the roller, kingfisher, and 
woodpecker tribe, thin, round, or pointed, 
white, finely polished, smooth and transparent 
when recent. Eggs of the insect-eaters, as 
butcher-birds, thrush tribe, warblers, etc., are 
so thin that the yolk may generally be seen 
through the shell of any fresh specimen ; they 
are mostly elegant in form, colours varied, of 
reddish, yellowish, gray, brown, and blue in 
the shrikes and flycatchers—reddish, green, 
white, brown, blue, and yellowish in the war- 
blers, their surface slightly polished. In 
those of the seed-eaters, as the larks, buntings, 
finches, and sparrows, the shell is slightly 
stouter, more robust in form, colours brown, 
gray, bluish or greenish white, spotted with 
dull red, purple, or black; more opaque 
(excepting the linnet tribe) and rather more 
polished. Inthe game birds the shells are 
tolerably stout, colour white, yellow, or 
brown, marbled and clouded with reddish or 
blackish ; surface finely punctured, and much 
polished, those of pigeons glossy white, hav- 
ing similar characters of surface, but not so 
stroncly defined. The eggs of the plover 
tribe are more or less pear-shaped, colours 
dull green, brown, or yellow, blotched with 
brown or black, surface dull, but rather 
smooth, and finely-grained. The eggs of 
gulls and terns are stronger, more rounded, 
colours dull red, brown, blue, green. yellowish, 
or whitish, clouded and spotted, or blotched 
with dusky, surface rough and unpolished. 
Of the ducks and geese the shells are strong, 
more elongate, colours uniform, white, or 
pale tinted brown, greenish or reddish yellow, 
surface dull, but very finely grained, appear- 
ing to be quite smooth. In those of grebes 
and cormorants there is a greater degree of 
strength in proportion to size ; more elongate, 


somewhat pointed at both ends, colour bluish- 
green, with a thick outer chalky covering, 
like those of hawks, but not coloured. The 
diver's eggs are stout, elongate, approaching 
the pear-shaped, dark rich brown, blotched 
with black, surface wrinkled like those of the 
crow tribe. Those of the guillemots are very 
strong, generally pear-shaped and elongate, 
colour white, blue or green, blotched and 
striped with black and ash-colour, surface 
granular. Lastly, those of petrels are thin, 
roundish-oval, white or faintly zoned with 
pale red, surface dull but finely grained. 

To preserve the shells ‘of oggs, first 
take care to clear them of their contents; 
get a small, fine-pointed, common syringe, 
such as is sold in toy-shops for a penny 
or twopence, and inject the specimen with 
water until it comes out quite clean. When 
an egg has been partly hatched or addled, 
the removal of the contents generally includes 
that of the internal membrane or pellicle ; this 
makes the shell weaker. When the speci- 
mens are quite clean internally, and hare 
become dry (which will be in a day or two), 
take the syringe and inject them with a 
strong solution of isinglass (with a little 
sugar-candy added to prevent its cracking ) ; 
blow this out again whilst warm. Let the 
shell get dry, and then wash the outside with 
a soft wet cloth to remove saline particles, 
dirt from the nest, ctc. This method var- 
nishes the inside, and the first specimen on 
which it has been tried was the before-men- 
tioned hedge-accentor's eggs, which is to this 
day as bright in colour as a fresh specimen. 

Also in a pair of nightjar’s egga, of which 
species the delicate gray tint is particularly 
evanescent, One was injected in the manner 
described, and the other was not; in the first 
the gray is still perfectly defined, in the 
other it has entirely disappeared. Eggs 
which have lost their internal pellicle become 
strengthened by this process, and those which 
have not lost their colour greatly improved. 

Hauyrzy J, Beviars. 
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METEOROLOGY OF JUNE. 


FROM ODSKAVATIONS AT HIGHFISLD HOUSE OBSERVATORY, 


ematzsen Peer 
Greatest Greatest Range of Amount of 
Year. Heat, Cold. Tempera- Rain. 
Degrees. Degrees. ture, Inches. 
1842 80'S - 460 34°5 
1843 T7706. | 400 87-0 Q°4 
(Sit 860 .. 440 42-0 1°6 
1845 — 2 —_ — 2'9 
1846 90 .. 480 43:0 17 
1847 &25 ., 4d 88:4 2-0 
1848 82°5 40°] 42°4 4:7 
1R40 79-0 85:3 43°7 2-7 
1850 873 .. #1 52°1 1-4 
185] R) 3 38 0 47:3 8:4 
1852 1% 397 37:3 4:9 
1853 R20 =2.. 872 44°8 50 
1854 790 .. 410 38:0 1:0 
1855 §3 3 . dos 43°93 r4 
1846 R42 39 1 45°1 1:5 
]857 B80 gg = 400 48:0 32 
1838 92°22. «= 895 52:7 13 
sno RO 41-9 38 0 


The greatest heat in the shade reached 92-2? in 1858, 
and 91° in 1846, and only 77:0? in 1843 and 1852, and 
79° in 1849 and 1854, giving a range of 15-2” in greatest 
heat for June during the past eighteen years. The 
temperature was very high in the years 1844, 1846, 
1550, 185], 1857, and 1858, being above 85° in all these 
years, whilst in 1812, 1843, 1849, 1852, 1854, and 1859, 
it did not exceed 80}?. 

The greatest cold was os low as 35°1° in 1850, 
and 34-3° in 1849, and never below 48° in 1846, nor 
46° in 1842, giving a range of 12:0? for greatest cold 
in June during the past eighteen years. The range of 
temperature was as much as 92°7° in 1858, and 521° 
in 1850, and as little as 34'5° in 1842, as 37° in 1843, 
and 37:3? in 1852, being a difference from the greatest 
tu the least range of 15:2’. 

In no year has less than an inch of rain fallen in 
June, the smallest amount being in 1854, when exactly 
one inch fell, whilst as much as 9 inches fell in 1833, 
49 inches in 1852, and 4°7 inches in 1848, giving a 
range of 4 inches for June during the past seventeen 
years. In eleven years the amount exceeded two 
inches, and in six, three inches, the mean amount for 
June being 27 inches. 

June may be considered the first hot month, the 
maximum and minimum temperature rising from 8° 
to 10° above that of May. 

EK. J. Lows, 
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ASTRONOMICAL OBSERVATIONS 
FOR JUNE, 1860. 


Quem (} aeoemesen 
Tz Sun is in the constellation of Gemini until] the 
morning of the 2ist, when he passes into that of 
Cancer. He reaches his most northerly declination 
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on the Qist. He rises in London on the Ist at Sh. 
60m. a.m., on the 0th to 12th at Sh. 45m., on the 18th 
to Qist at Sh. 44m., om 32nd to 24th at Sh. 45m., and 
on 80th at 8h. 48m. Throughout the month there 
is only a range of ten minutes in the time of his 
rising, and fromthe 9th to the 24th of only one minute. 
He sets in London on the Ist at 8h. 6m., on the 10th 
at 8h. 13m.,, from the 17th to the 20th at 8h. 16m.,, 
and from the 2lut to the 25th at Sh. 19m., there being 
on the 2lst 16h. 35m. of sunshine. He rises in Edin- 
burgh on the 9th twenty-nine minutes, and on the 25th 
twenty-eight minutes earlier, and sets on the 10th to 
26th twenty-eight minutes later than in London. He 
rises in Dublin on the 7th and 22nd eleven minutes 
earlier, and sets on the 8th ten minutes, and on the 
23rd eleven minutes later than in London. On the 
8th there is in Edinburgh 17h. 18m. of sunshine, and 
at Dublin on the 13th 16h. 53m. of sunshine. 

The Sun reaches the meridian on the 10th at 11h. 
59m. 9s.; on the 20th at 12h. lm. 16s.; and on the 
$0th at 12h. 3m. 22s, 

The equation of time on the 10th is Om. 41s. after 
the Sun (i. ¢., subtractive), on the 20th, Im. 16s. before 
the Sun, and on the 80th, 3m. 22s. before the Sun 
(i. ¢., addative). 

Tthere is no real night in London. 

The Moon is full on the 3rd at 4h, 46m. p.m. 

New Moon on the 19th at Sh. 23m. a.m. 

The Moon is at her greatest distance from the 
Earth on the l]th, and nearest to us on the 23rd. 

Mercury is favourably situated for observation at 
the close of the month in the evening. He is in 
Taurus, passing into Gemini and Cancer. He is only 
about 1° north of Jupiter on the morning of the 29th, 
and is a morning star till the 6th. He rises on the 
10th at 3h. 53m, a.m., on the 20th at 4h. 44m. a.m., 
and on the 30th at 5h. 41m.; setting on the 10th at 
Sh. 45m. p.m., on the 2G6ch at 9h. 35m., and on the 
80th at 9h. 48m. p.m. 

Venus is a magnificent object, reaching her greatest 
brilliancy on the 11th, when she will be of the form 
of a fine crescent, and have an apparent diameter of 
86”. She is in Gemini at the, beginning, and in 
Cancer at the end of the month; rising on the 10th 
at 6h. 47m. a.m., on the 20th, at 6h. 37m, and on the 
30th at 6h. 13m. a.m., and setting on the 10th at 
10h. 59m. p.m., on the 20th at 10h. 2lm., and on the 
80th at Oh. 29m. p.m. 

Mars is a bright object, but badly situated for 
observation on account of his nearness to the horizon. 
He is nearly stationary on the borders of Sagittarius 
and Capricornus. His apparent diameter on the 18th 
is 19”; rising on the 10th at 11h, 3m. p.m, on 
the 20th at 10h. 80m., and on the 30th at 9h. 53m. 
p.m.; setting on the 10th at 6h. 49m. a.m,, on the 20th 
at 6h. 6m., and on the 3%th at Oh. 16m. a.m. 

Jupiter is an evening star, and is diminishing 
rapidly in brightness. He is in Cancer throughout 
the month. Rising on the 10th at 6h. 38m. a.m., 
on the 20th at 6h. 5m., and on the 80th at 5h. 87m. 
&.m.; setting on the 10th at 10h. 39m. p.m., on the 
20th at 10h. 5m., and on the 80th at 9h. 85m. p.m. 


Saturn is an evening star from the 6th, and situated 
in the constellation Leo, and, like Jupiter, is rapidly 
becoming a less conspicuous object. He rises on the 
10th at Sh. 568m. am.,,on the 20th at Sh. 19m, 
and on the 30th at 7h. 46m. a.m. ; setting on the 10th 
at llh. 47m. p.m., on the 29th at 1h. Om. p.m, and 
on the 30th at 10h. 382m. p.m. 

Uranus is in Taurus, and invisible throughout the 
month. 

Occultations of Stars by the Moon :—On the 2nd, 
star 5347 B.A.C., 5th magnitude, disappears at 9h. 
40m. p.m., and reappears at 19h. 568m. p.m.; on the 
16th ¢ Arietis, 4g magnitude, disappears at lh. 34m. 
a.m., and reappears at 2h. 25m. a.m.; on the 29th b 
Scorpii, 5th magnitude, disappears at 10h. 43m. p.m., 
and reappears at llh. 48m. p.m. 

Eclipses of Jupiter's Satellites :-On the Ist, at 
1h. 4m. 39s. p.m., 2nd moon reappears. On the 2nd, 
at 8h. 34m. 54s. p.m., Ist moon reappears. On the 
Oth, at 10h. 30m. 7s. p.m., lst moon reappears. 

Difference of time between Greenwich and the 
other British observatories :—Cambridge, 24s. fast ; 
Dublin, 25m. 22s. slow; Durham, 6m. 20s. slow ; 
Edinburgh, 12m. 44s. slow; Liverpool, 12m. slow; 
Oxford, 5m. 3s. slow; Portsmouth, 4m. 24s. slow. 

The variable star Algol (in Perseus).—This star is 
of the 2nd magnitude for 62 hours, then diminishes 
to the 4th magnitude in about 3 hours, remaining but 
a short time at this diminished size, and as rapidly 
recovers its usual appearance. The brilliancy at its 
maximum is almost five times as great as at its mini- 
mum. The times of least light (Greenwich time) 
during the evenings are June Sth, 12h. 41m, and 
June 28th, 11h. 11m. p.m. 
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THINGS OF THE SEASON—JUNE. 


FOR VARIOUS LOCALITIES OF GREAT BRITAIN. 





oma (joa 
Bmps ARRIVING AND DEpartiIna.—None. 


InsEcTs.—Agonum sex-punctatum, Anomala Frishii, 
Atopa cervina, Adimonia Halensis, Balaninus nucom, 
Bruchus pisi, Callidium bajulum, alni, and violaceum, 
Cercopis sanguinolenta, Carabis arvensis, violaceus, 
glabratus, Cassida ferruginea, Coccinella oscellata, 
Calathus rufangulus, Calosoma inquisitor, Cleniocerus 
pectinicornis and sneus, Cionus verbasci and hor- 
tulanus, Cleonus sulcirostris, Clytus mysticas and 
arictis, Crioceris merdigera and cyanella, Chrysomela 
graminis and populi, Creophilus maxillosus, Donacia 
micans, Klaphrus cupreus, Elater sangnineus, Har- 
palus eneus, Hister bimaculatus, Hoplia argentea, 
Hylurgus piniperda, Hypera rumicis, Rhagium inqui- 
sitor and bifasciatum, Labia minor, Labidura gigantea, 
Leptura elongata and ruficorais, Malachius sneus and 
bipustulatas, Malthinus flavus, Monochamus eutor, 
Neorodes littoralis, Necrophorus humator, Patrobus 


rufipes, Platyema niger, Ptinus imperialis, Pyrochroa 
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rabeus, Saperda ferrea and populnes, Serica braunnea, 
Silpha reticulata, Steropus madidus, Thanasimus for- 
micarius, Tillus ambulans and unifasciatus, Trichius 
fasciatus nobilis and variabilis, Toxutus meridianus, 
Blister-fly, Musk-beetle, Stag-beetle, Dor-beetle, Great 
and Lesser Cockchafer, Glow-worm, Brimstone, Black- 
veined White, Small Tortoiseshell, White Plume, 
Yellow Underwing, Scaree Magpie, Currant Magpie, 
Pale-clouded Yellow, Dark Underwing Fritillary, Gran- 
ville Fritillary, Comma, Marbled White, Ringlet, Marsh, 
Brown Argus, Meadow Brown, Five-spot Burnett, 
Green Forester, Poplar Hawk, Privet Hawk, Elephant 
Hawk, Currant Hawk, Burnished Brass, Wood Tiger, 
Scarlet Tiger, Hornet Moth, Gold Swift, Flame-tipped 
Redbelt, Buff-tup, White Satin, Great Egger, Cream 
Spot, Clouded Buff, Water Ermine. 


Wiup Praxrs.—Brook Lime, Butterwort, Bladder 
Nat, Clary, Valerian, Club Kush, Small Scabious, 
Heath Bedstraw, Hoary Plantain, Burnet, Dogwood, 
Wall Pellitory, Ladies’ Mantle, Forget-me-Not, Borage, 
Baglos, Buckbean, Water Violet, Pimpernel, Harebell, 
Deadly Nightshade, Woody Nightshade, Stemless 
Gentian, Shepherd's Needle, Hemlock, Carraway. 
Star of Bethlehem, Common Sorrel, Asphodel, Water 
Plantain, Willow Herb, Ling, Flowering Rush, Alpine 
and Mountain Saxifrage, Marsh Stitchwort, Sandwort, 
Ragged Robin, Corn Cockle, Awled Spurry, Agrimony, 
Meadow-sweet, Dew-berry, Cloud-berry, Ciuquefoil 
species, Tormentil species, Dwarf Cistus, Columbine, 
Crowfoot species, Ivy-leafed Toad-flax, Broom-rape, 
Hedge-mustard, Crane's Bill species. Rest Harrow, 
Bird's-foot Trefoil, St. John's Wort, Hawkweed spe- 
cies, Plame and Carline Thistle, Ox-eye Daisy, Yar- 
row, Orchis species, Ladies’ Slipper, Black Briony, 
Wood Spurge. 


M> Noteworthy's Cc orner. 


Do Bees Maxe Hexacowart Cexris 9—Mr. Darwin, 
in his “ Origin of Species,’ makes special reference 
to the researches and experiments of Mr. Tegetmeier 
on the mode in which bees work. It appears that we 
are altegether wrong in assigning to the bee a mathe- 
matical instinct, Mr. Tegetmeier insisting that inte- 
grally the cells are cylindrical, but become hexagonal 
only by the pressure resulting from their aggregation 
in the combs. In this view Mr. Darwin assents, and 
so far the elaborate arguments of Lord Brougham and 
others, who have written on the geometry of the bee- 
hive, come to nought. Mr. Noteworthy has seen cir- 
eular cells in his own hives, and in samples of comb 
exhibited before the Apiarian Society, and his thought 
respecting the argument of design was this—the 
Creator has ordered it that the cylinder, which it must 
be easier for the, | e to produce than the hexagon, 
shall become pahexagon in the natural course of 
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events, and thus secure for the bee the geometrical 
advantages of six-sided cells, without entailing the 
trouble of their precise manufacture. The conversion 
of cylinders into uniform angular bodies shows the 
same working of a wise design for a good end, though 
by other methods than those we had previously recog- 
nized. For himself, Mr. Noteworthy would add that 
he docs not consider the point as proven, but Mr. 
Tegetmeier’s facts and inferences bear the stamp of 
genuine philosophy. 


Is tHr Moon Hegatep ny tHe Sun ?—Many 
writers upon Astronomy, Sir J. Herschel amongst 
others, speculate upon the intensity of the solar heat 
upon the moon, during the fourteen days of unin. 
terrupted sunshine which each portion of the lunar 
surface is successively exposed to. JFould any per- 
ceptible amount of heat from thai source be fell there at 
all? 1 know it is a disputed point as to whether there 
is any atmosphere there or not. I strongly believe 
there is none; but be this as it may, those even who 
support the opposite view, admit the extreme tenuity 
of the atmosphere they imagine. Now, if at a few 
miles from the earth's surface, even in the tropics, 
perpetual snow exists, and an intensity of cold in the 
broadest vertical sunshine, simply because there the air 
is less dense than at the surface, what must that cold 
be at ten times the elevation, where the air is very 
considerably rarer? Is not the existence of as dense an 
atmosphere as ours essential to the perception of solar 
heat, and if so—to return to my original question— 
would any solar heat at all be felt on the surface of 
our satellite? I know she refiects to us a minute 
amount of heat, but a polished reflector may do this 
without any being felt upon it. I have in vain endea- 
voured to get a satisfactory answer to this, and feeling 
greatly interested in the subject, I submit the ques- 
tion in hope of eliciting information.—A. L. 8. 


Stupres oF Aracunip®.— Mr. Noteworthy is 
unable to refer his friend, who inquires fora work 
whereby to verify species of spiders, to any exactly 
adapted to the purpose. The articles under the seve- 
ral leads Fipeira, etc., in the “English Cyclo- 
pedia of Natural History,'' will be found to contain 
the best general summary on spiders in the English 
language. Griffith's “Cuvier,” and the new edition 
of the “ Regne Animal,” by his pupils, are good, but 
many discoveries and changes of classification have 
occurred since it was published. M. Walckenaer, in 
the portion of “ Insectes apteres” devoted to them, is 
full and sound; as also Hahn and Kock's Die Arach- 
nides, in sixteen volumes illustrated. Leuwenhoeck 
and Lyonet have some good detailed observations, 
probably Swammerdam and Spallanzani also. As to 
British spiders, there is no complete monograph. In 
the “Annals of Natural History" and the “ Linnwan 
Society's Transactions” are numerous papers by Mr. 
John Blackwall, which are unequalled for accuracy. 
These, collected and revised, will form the staple of 
the text of the work upon them shortly to be pub- 
lished by the Ray Society, for which Mr. T. West, 
F.L.S., has been long engaged in making drawings. 
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Kyed Hawk Moth. on the Wing 


NATURE'S PAINTING ON 


Tne beauty of the paintings on the wings of 
butterflies and moths has always been a 
source of great pleasure to me in its contem- 
plation and study, and I have noticed, with 
others, that the colours and markings are 
arranged not only with a view of pleasing the 
eye, but also of deceiving it, where such 
artifice is rendered necessary by the habits of 
the creature. Let us take notice of a few 
remarkable instances of this. 

And first it may be noticed, as a general 
rule, that the most brilliant colours and 
strongest contrasts are found on the upper 
sides of the wings, the painting of the under 
side being much more quiet and subdued. 
The object of this arrangement is clear; for 
when a butterfly is at rest, the under side is 
exposed toview. Now, ifthe brilliant colours 
were placed on this side, they would prove 
very attractive to the eyes of birds and other 
animals with any predilections for butterfly 
flesh, to say nothing of butterfly-hunting 
humanity. But as Nature teems with variety, 
and as every rule has its exceptions, so we 
find it here. Take, for an example, the hittle 
orange-tip, that looks like a white butterfly 
with red wafers stuck on the tips of his wings ; 
not only do we find the red repeated on the 
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INSECTS’ WINGS. 


in chequered markings on the white ground 
of the hind wings, and at the tips of the fore 
wings, thus producing a gay and pleasing 
effect. An object with such colours could not 
fail of being noticed if placed on a green 


‘leaf, or the bark of a tree, which are the 


resting-places of many species ; but that mar- 
vellous gift of the Creator called instinct 
is here found working within for the safety 
of this little being. I will briefly state the 
simple facts, which, aided by the figures, will, 


| I trust, be easily understood. 


On a fine afternoon in May I took a walk 
in the country, and being overtaken by a 
shower, sought shelter under a hedge, where, 
among other flowers, that of the wild parsley 
was in the greatest profusion. While ob- 
serving their light forms and pretty groups, 
I saw what appeared to be a small bunch of 
these flowers projecting a little from the rest. 
This proved to be an orange-tip butterfly at 
rest. and well did this little discovery make 
me amends for the trifling inconvenience of 
the shower. I noticed that the bright 
attractive orange colour near the tip of the 


| fore wings was hidden beneath the hind 
' wings. I also then perceived the end which 


under side, but also its complementary green 


Vor. II. 


is answered by having the tips of the fore 
wings on the under side coloured to match 


D 


the hind wings (as above noticed)—a fact 
appertaining to most 
butterflies ; it is, that 
the former project a 
little beyond the 
latter, and are conse- 
quently exposed to 
view in the position 
of rest. Referring 
to the figures, Fig. 1 
represents the insect 





displays all his beauties (the orange colour 
being indicated by the even shadow tint). 
Fig. 2 shows the same at rest on a wild 





parsley blossom. It will be seen, by this 
figure, how well the chequered white of the 
hind wings represents the small white flowers 
against the dark green background of the 
hedge. I have frequently observed the 
creature at rest on this blossom, and occa- 
. sionally on another small white flower, one of 
the Crucifere. It is more than probable that 
those foreign species, which have the under 
sides of their hind wings adorned with gay 
colours, find their resting-places on the am- 
brosial petals of similarly coloured flowers. 
Our own tortoiseshells, and other species of 
the genus Vanessa, have their under surfaces 
of a dingy blackish-brown, with harsh trans- 
verse markings, their resting-places being the 
barks of trees. 

Next, turning our attention to the moths, 
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we find that the upper sides of the-fore 
wings, with the thorax, and hoad, ase the 
parts exposed to view in their sleeping hours, 
consequently these parts are very generally 
subdued in colour, forming, in many cases, 
strong contrasts to the brilliantly coloured 
hind wings; instances of this may be seen 
in the Death’s-head and Eyed Hawk Moths. 
The singular resting position of the latter I 
have endeavoured to show in the accompany- 
ing cut (Fig. 3), drawn from life. Here tho 





Vis 3.—Fved Hawk Moth at rest. 


hind wings are seen to project a little beyond 
the fore wings on each side, in consequence 
of their being broader. The whole of the moth 
when seen in this position is coloured with 
various shades of brown, gray, and a brownish 
flesh colour, being wonderfully like a decayed 
leaf, and nothing like a moth at first sight. 
If we disturb this drowsy fellow, and can 
persuade him to spread his wings a little, 
we shall observe on the hind ones a large 
blue eye-lke spot, inclosed with black, and 
surmounted by a beautiful carmine tint ; this 
is shown in the figure at the head of this 
article. Many more interesting instances of 
Dame Nature's artful wiles for the conceal- 
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ment and safety of her innumerable children 
might be cited, such as caterpillars resem- 
bling twigs, not only in their colour and warty 
skins, but seeming to know what they are 
by their actions, or rather want of actions, in 
this case remaining, as they do, stiff and 
motionless for hours. One more example, 
however, must suflice for the present. 

The chrysalis of the well-known and beau- 
tiful small Tortoiseshell Butterfly, when found 
on the nettle, or any other plant, is to the 
eye exactly like a small piece of pure gold, 
having the exact colour and glittering ap- 
pearance of that metal; but marvellous to 
relate, if the chrysalis be found attached to 
an old wall, fence, or other lifeless object, we 
find no trace of the above-mentioned glitter, 
but a dark yellowish or reddish mottled gray, 
which varies according to the colour of the 
substance the insect is suspended to. Should 
this happen to be a tarred fence, the colour 
will be nearly black ; this extraordinary fact 
seems to be unknown to entomologists, at 


HOW WE BEGAN 


ConcHoLoGy counts among its votaries 
people of every age, and rank, and station— 
artisans, professional men, successful mer- 
chants, kings, and princes. Christian VIII, 
King of Denmark, thought it an object 
worthy of his ambition to make the finest 
shell-cabinet in Europe; and that which 
he failed to accomplish has been again at- 
tempted by the young King of Portugal. 
At the present time the finest collection of 
shells ever made is the property of a private 
individual—Mr. Hugh Cuming—who lives 
almost within the shadow of the British 
Museum, and who has amassed in his 
cabinets the finest examples that could be 
procured of more than 12,0C0 kinds of shells 


—a number probably one-fourth greater | 
‘ visit to the seaside was rare then, before 


than the series in the national collection. 
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least I judge so, by never having seen it 
alluded to in their works; it is nevertheless 
true, and I beg to call their attention to it. 
I have noticed this variation of colour in 
several other species to as great an extent, 
and those who take pleasure in the study of 
creeping things will do well to obtain a num- 
ber of caterpillars of any one species of butter- 
fly, give them plenty of freah and proper food, 
and when they are about to spin remove them 
to boxes with their insidesof different colours, 
some green, others brown, black or white. 
These boxes should have glass tops to admit 
light, as Ifancy light has something to do with 
this phenomenon, which, however inexplicable 
as regards its cause, is perfectly intelligible in 
its effect, that of concealing each individual 
chrysalis as much as possible, and thus pre- 
serving it from harm. I may add, that the 
gilded individuals are alwaya concealed by 
the leaves, under which they may be found 


suspended by searching at the proper time. 
T. W. Woop. 


SHELL-COLLECTING. 


Almost every conchologist with whom 
we are acyuanted commenced shell-gather- 
ing at an early age, and we have no doubt 


' their devotion to the pursuit was in a great 


measure due to this circumstance. The 
octogenarian, who still fishes with a silver 
net, was wont to explore the ponds and 
ditches in his school-boy days; and the 
great lady, who now commissions an agent 
to buy the © gloria-maris ” or ‘ cedo-nulli,” 
at the price of a small estate, tras the young 
irl who saved her pennies to buy less costly 
but not less valued treasures. 

The earliest and pleasantest * half-holi- 
days” of which we have any recollection, 
were devoted to long country rambles and 
searches for land and fresh-water snails. A 


36 


the railroad was made, and our part of the 
eastern coast was sandy and barren of life. 
But East Anglia is a country of ditches, and 
ditches, even more than rivers, are full of 
shells. We used to fish for them with a 
very simple and inexpensive kind of net: a 
shallow bag of green gauze, sewn to a ring 
of stout wire, about a foot across; the ends 
of the wire being bent at right angles, and 
sharpened with a file, were driven into the 
end of a long stick, furnished with a brass 
ferrule, not, however, so tightly as to prevent 
us from taking out the net when its work 
was done. The same net, whilst dry, served 
to sweep the herbage for beetles, or catch a 
butterfly in the air. For taking river-mussels, 
a longer stick and a stronger net. with the 
ring screwed to the handle, would have been 
necessary : but at that time we did not ven- 
ture into deep water, and were content to 
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overhaul the silt newly drawn from the river | 
by dredgers employed to maintain the navi- | 
gation. In these banks we found the swan-— 


mussel and the painter's Uxio, two sorts of 
Paludina, the pretty speckled Neritina, the 
river-limpet, and many other inhabitants 
of running streams. Similar opportunities 
occur near London, where hundreds of 
Unios and the Cyclas riricola, etc., may be 
obtained in a short time with little trouble. 
When the bed of a mill-stream is laid dry, 
. the young conchologist has a rare chance of 
getting into the mud and collecting shells ; 
pigs also have a taste for river-mussele, and 
perhaps will anticipate his researches. It 
was in one of these mill-streams we were 
first delighted by finding the cases of the 
caddis-worm (Phryganea), made of shells, 
many of them still 
alive, and not mucl: 
| the worse for their 
Fic. 1.—Shell-grotto of durance. One of 

Caddis-worm. these grottoes is 
made of twenty-seven specimens of the 
compact little Planorbis contortus (each 
fastened by ita upper surface) and one ex- 
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ample of P. marginatus (Fig. 1). Some 
containcd small bivalves (eyclades), and 
others afforded examples of a minute land- 
anail, Vertigo palustris, the first of the kind 
we had seen. Sir C. Lyell describes a fresh- 
water limestone in Auvergne, wholly made 
up—as he believes—of similar “ indusia ” of 
the case-worm, incrusted and cemented to- 
gether with calcareous tufa. 

The neighbourhood of London is rich in 
land and fresh-water shells, especially the 
latter. The ponds at Highgate, the New 
River (at Hornsey and places more remote), 
the Lea River and marshes at Hackney, the 
Surrey Canal, running behind the Old Kent 
Road, are all rich in shells of Unio, Anodon, 
Cuclas, Pisitdium, Paludina, Neritina, Lim- 
nea,ete. The Paddington Canal, near Ken- 
sal Green, has of late afforded two species of 
Cyclas (Figs. 2 and 3) new to the British list, 


Jig 2—trvelaspalda a. Vie. d.—Cyelas pisidioides. 
Might valve . 1, profile d, profile. 
(From the Paddington Canal.) 





and probably imported from abroad, like 
the mussel of the 

morpha}, which is also found there. But 
should the collector be very rapacious, and 





u, umbo of right 
mnt, f, fuot, the arrows urdicute the 
ratory ¢ 


ki .4.—Umo tumidus. 


wish fur more than he can himself carry, let 
him take a trip, by the lower road Dept- 
ford and Rotherhithe omnibus, to the 
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“Europa,” near Church Street, Rother- 
hithe; or by rail from London Bridge to the 
Commercial Dock station, from either of 
which he can readily get to the Grand Surrey 
Docks. Thesc timber-docks are literally 
paved with Unio tumidus (Fig. 4) and pic- 
torum, Anodon cygneus, Cyclas rivicola, 
Pisidium amnicum, Dreissena polymorpha, 
Paludina vivipara, ete., all of the finest 
description and condition. To get at them, 
the best instrument is a sort of tin cullender 
(Fig. 5), about six inches across, furnished 





Fi1a. 6.—Seoop for River-mussels, 


with a hollow handle, which can be fitted 
tightly on the end of a stout walking-stick, 
when used. It will be desirable to choose 
good steady pieces of timber to fish from. 
and perhaps the water may be so deep as to 
require a jointed stick, or two sticks tied to- 
gether. We visited these docks twenty 
years ago, with our friend Mr. Pickering. 
to whom we are indebted for all we have 


learned of shell-collecting in the realm of | 


Cockayne, and we understand the locality 

as prolific as ever. (Glass bottles or tin 
boxes are useful to bring home the smaller 
shells; tender species, like Physa and Am- 
phipeplea, and minute things, like Taleate 
spirorbis and Planurbis imbricatus, require 
separate accommodation. The larger shells 
may be put in a canvas bag, which will allow 
the water to drain off; and it will be as well 
to clean them with a brush before boiling 


or the shells will crack ; and when the shell- 
fish has been removed, the valves should be 
closed and tied with tape or cotton until they 
are dry and stiff. If the interiors are delicately 
tinted with blue or salmon colour, the valves 
may be separated, or allowed to remain open. 
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The stations affected by fresh-water shells 
are very various, and the habits of closely- 
allied species differ considerably. The round 
fresh-water limpet (Ancylus) adheres tostones, 
in running water ; the oblong limpet (Velle- 
tia) is found on stems of the water-flag and 
other aquatic plants, which should be pulled 
up and examined. Cyclas rivicola burrows 
in mud, whilst Pisidium amnicum climbs, 
with its long flexible foot, amongst the 
weeds. A hook on the end of a long stick 
may often stand in place of a net, for by 
drawing out the water-weeds, and shaking 
them over aclear spot, multitudes of shells 
may be obtained. 

Mr. Pickering recommends the collector 
to search every nook, stream, ditch, and 
pond he comes to, as good shells are fre- 
quently met with in very unlikely-looking 
places; Aplera hypnorum used to be found 
in a roadside rill—a mere gutter—beneath a 
hedge at Bermondsey; Segmentina lineata 
in puddles on the Hackney marshes. and in 
a pond by a public-house at Hoddesdon. 
The large pond-snail (Limnea stagnalis) 
affects the most staynant ditches; and we 
have found Bithynia and Plaaorbis at Rom- 
ford, with their smaller whorls entirely de- 
stroyed by acid gases dissolved in the water. 
The beaks of the river-mussels are often 


corroded by the same agency. Such speci- 


| 


mens are only kept in illustration of the in- 
fluence of unfarourable circumstances; the 
best examples of each species are, of course, 
the finest and brightest that can be procured. 

The best method of becoming familiar 
with the habits and economy of fresh-water 
shells, is to keep them alive in small glass 


jars, with some elegant water-plant, Falis- 
them. They should not be too much heated, - 


neria, Myriophyllum, or Hettonia; .the 
floating Hydrocharis, like a mimature water- 
lily; orthe yellow Jillarsia, which abounds 
in the Thames near Richmond. Shell-fish 
are more likely to thrive and multiply under 
separate treatment, than where many are 
crowded in a tank with fishes and other 
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animals, although the only creature which 
perhaps actually eats the snails out of their 
shells is the larva of the dragon-fly. 

Before quitting this subject we are 
tempted to refer more particularly to the 
fresh-water mussel, Dreissena polymorpha 
(Fig. 6), already mentioned as one of the 





Fr, 7 —Three Dreissenas 
attached = to | Caspien 
cavhle 


Fic. 6.—Dreissena poly- 
morpha, showing foot, 
byssus, and respiratery 
siphons. 

conspicuous shells of the London district. 

This bivalve resembles the salt-water mussel 

in forin, and attaches itself in the same man- 

ner to stones, timber, and shells, by a byssus 
of strong threads (Fig.6,4). It is a native of 
the Volga and other rivers of the Black Sea 
and Aralo-Caspian region; it occurs in 
myriads at Astrachan, and Captain Spratt has 
found it clustering upon the peculiar fresh- 
water cockles in the lakes of the steppe bor- 
dering the Danube (Fig. 7). It was unknown 
in England before the year 1824, when Mr. 

James de C. Sowerby presented specimens to 

the Linnzan Socicty, obtained from the Com- 

mercial Docka, whereit was already abundant. 
and used by anglers for bait. It will survive 

a removal from the water for several weeks, 

and has been seen adhcring to the logs of 

Baltic timber before they were unloaded 

from the ship. 

In the older tertiary period there were 
other species of Dreissena inhabiting this 
country, whose shells are preserved in the 
fresh-water formations of the Isle of Wight. 
In middle-tertiary times the genus abounded 
in the Vienna “basin.” But in the last, or 
pliocene period, it seems to have been re- 


duced to a single species, inhabiting the 
rivers of the inland seas, from which it 
might never again have been diffused with- 
out the agency of man. In the last thirty 
years it has been naturalized in Holland 
and on the Rhine; and it is now found in 
almost every dock and canal in this country. 
Not less curious is the partiality of the 
Dreissena for darkness rather than light. 
In docks it thrives beneath the shadow of 
floating timber; and in canals abounds most 
beneath bridges. In 1853 Mr. Cunnington 
called our attention to its occurrence in the 
great iron water-pipes near the Paddington 
terminus, whose interior was half covered 
by the shells, fastened on by their byssus, 
and incrusted with a ferruginous deposit. 
In 1855, Mr. Gaskoin saw quantities of the 
Dreissena discharged from a water-plug in 
Cavendish Square; and in the following 
year Mr. Mylne (engineer to the New River 
Company) showed us specimens, in good 
condition, with zebra-like markings, ob- 
tained from a seven-inch water-pipe in Tot- 
tenham Court Road, at a distance of two 
miles from the nearest outlet. Mr. Bate- 
man, the enginecr of the Manchester water- 
works. has informed us that in 1851 that 
town was supplied with hard water from a 
shaft 300 feet deep, passing through drift- 
clay into the new red sandstone. The water 
was conveyed through an open channel, 200 
yards long, to a reservoir, and both the 
channel and reservoir became completely 
lined with Dreitssena; on every stone they 
clustered in myriads. And not only so, but 
they found their way into the water-pipes 
themselves, from those with a diameter of 
two feet, down to the five-inch pipes, even in 
the heart of Manchester; and they swarmed 
to such a degree that the pipes were often 
choked by them. More recently this source 
of water-supply was given up, and the town 
in now supplied with much softer water from 
a millstone grit district. Directly the change 
was made, the Dreissena ceased to multiply, 
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and have now entirely disappeared ; the soft 
water seems to have dissolved their very 
shells, 

The environs of London are also good for 
land shells, especially the smaller kinds. The 
most minute of all, Carychium minimum 
(Fig. 8), occurs in the woods, as at Hamp- 
stead, and Acicula fusca and Achatina 
acicula, at the roots of grass on canal banks; 
they may be obtained by shaking the moss 
and roots over a shiect of paper. Clausilia 





Fic. 8 —Carychinm mim- 
mum, highly magnified. 


Fie. 9.—Cyclostoma 
elegans. 


bipicata is found at the roots of willows by 
the Thames; and the rare Clixsilia rol phir 
is still to be procured in its original habitat, 
Charlton Wood, between the church and the 
lower road. The operculated Cyclostoma 
(Fig. 9) is also found at Charlton, but more 
abundantly on chalk banks near Gravesend. 
Many of these small shells, which live in 
dark and shady places, under bark, and in 
the ground (or even in houses, like Helicella 
cellaria), feed on decaying vegetable and 
animal substances; and, since their sense of 
smell is very acute, the best trap for them is 
an old board, rubbed over with a piece of 
meat, and placed on the ground, beneath the 
ivy and dog’s-mercury, or other plants in the 
woods, or in the thickets on a hillside. The 
same kind of trap, an old board, baited with 
dead worms, will often show the existence. 
in London gardens, of that curious slug, the 
Lestacella, which lives in the ground, feeding 
upon earth-worms, and wearing its shell ex- 
ternally, like a small buckler, to defend its 
rear. It is sufficiently conspicuous by its 
bright yellow colour, and gardeners often 
meet with it when removing plants in 
autumn. It is a native of the south of 


Europe, Madeira, and the Azores, and has 
only been naturalized in England of late 
years. A larger species, Testacella maugei, 
pink beneath and blackish above, has long 
been found in Mr. Miller's nursery at Clif- 
ton, and more recently (by Mr. William 
Cunnington) in fields near Devizes (Fig. 10). 


ewe. 





Fia 10.—Testacella haliotidea. 8, shell; 5, end view 
of a specimen which has been disturbed from its 
winter sleep, showing the mantle partly expanded 
round the shell (both figures reversed). 

It is a constant complaint with new colecl- 
tors, that they can find nothing but dead 
shells, bleached by exposure to the weather. 
This is because they search in fine summer 
weather, when most of the snails have hid 
themselves, and become dormant for a time. 
A shower, after Jong drought, brings out the 
snails in multitudes, as if they had fallen 
from the sky. At such times we have taken 
Helix carthusiana (at Sandwich), and some 
small Vertigos, by sweeping herbage and 
grass with a whife gauze insect-net. The 
great Roman snail (Zfelir pomatia), found 
at Boxhill in Surrey, Charing in Kent, Ware 
in Hertfordshire, and many other places on 
the chalk downs and Cotteswolde hill8, 
buries itself in the ground during the hottest 
part of summer; but in a moist spring or 
autumn morning, hundreds may be found 
walking about, ‘‘with steps most majestic, 
in the dewy grass. Autumn is the best time 
to collect, or open weather in winter, because 
then the snails of the previous year have 
attained their full growth. Those which 
have seen many winters are weathered, and 
more or less bleached. 

The conchologist, whose gatherings are 
restricted to the produce of a single district, 
however rich it may be, will find that when 
he has exhausted all the localities within 
reach, his collection is still deficient in ex- 
amples of many of the British species. 
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Bulimus Lackhamensis is only met with in 
beech woods on the chalk, as at Bury St. 
Edmund's, and the Roundway Hill, Devizes, 
or on the Cotteswolde at Birdlip. Zelic 
lamellata is found at Scarborough and at 
Cork; Helir pisana, at Tenby, and at St. 
Austell; and so on with many others. But if 
the collector has been successful in finding a 
few of the rarer or more local species in tolera- 
ble abundance, and if he will be at the trouble 
to procure good and perfect specimens, and 
prepare them neatly, he may soon establish 
a correspondenc® and system of exchange 
with collectors in other parts of England; if 
he has anything good to offer, there will be 
no ditculty in meeting with others similarly 
circumstanced, or he may learn something of 
them through the pages of Mr. Newman's 
popular magazine, the ** Zoologist,” and. pos- 
sibly, amongst the subscribers to RECREATIVE 
Science. . 

We have already mentioned most of the 
London shells which are good for exchanue. 
and recommended the collector to clean de- 
fore killing them, not to overheat the shells. 
and only to keep good specimens. 


for this work ; little more is required than a 


tooth-brush or two, of different degrees of ; 


hardness; a few needles, of various sizes, 
fixed in short. light handles, made of paint- 
brush sticks ent in halves (handles like those 
of crotchet needles are too heavy). and svme 


of these needles may be softened in the flame ' 


and bent into any curve required. Another 
necessary article will be a pair of steel for- 
ceps, with curred points, such as can be pro- 
cured at Baker's in Holhorn, or (at a higher 
price) of any instrament-maker. There are 
some slender, spiral ehells, like Clausilia and 
Azeca, whose colourand translucency are much 
improved by the extraction of the animal; 
but when suddenly immersed in hot water 
they retract beyond the reach of any needle. 
If the shells are to be cemented on tablets, 
the animal may t got out through a hole 


It is . 
i a 
scarcely necessary to prescribe impleinents | 
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made in the back of the shell; but this is not 
satisfactory, and it is better to drown the 
animals in tepid water, and when they have 
become too dropsical to retract, there will be 
a better chance of extracting them. <A few 
should be tried at a time, and placed in cold 
water after being boiled. 

Land and fresh-water shells being mostly 
very light and fragile, are often arranged on 
cards, placed in card trays; the localities and 
dates are written under the specimens, and 
the names on the front edge, which is turned 
up. The river-mussels may be kept loose in 
the trays, or laid on cotton-wool. The best 
cement is “ Ackermann’s” (126, Strand); or, 
if gum-arabic is used, it should be mixed 
with a little glycerine, to give it tenacity ; 
some use gum-tragacanth, which is more like 
paste. About 1837, a young medical student 
of our acquaintance, Mr. Daniel Cooper, 
published a little collection of British land 
and fresh-water shells. It was in the form 
of a thick octavo volume, and, when opened, 
disclosed a set of little shelves, capable of 
being drawn out, on which were fastened 
examples of all the species he could procure, 
with blanks for a few rarities not easily 
. obtained. Another collector, to economize 
spac, keeps lis card of shells in drawers, 
‘ fitted with wooden racks, as slides for the 
| microscope are kept; the specimens are less 
; secure in this vertical position, and cannot 
be seen until taken out. 

The book we had for learning the names 
and history of these shells was Dr. Turton's 
“ Manual” (12mo, 1831), an elegant little 
work, with coloured figures of all the apecies. 
A larger edition has since been published, 
with excellent figures, from his own cabinet, 
i by Mr. J.deC. Sowerby. The best book 
i for these and marine shells is the “ British 
| Mollusca,” hy Measrs. Forbes and Hanley; 

or, Mr. G. B. Sowerby’'s “ Illustrated Index,” 
with coloured figures of all the species. 
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- S. P. Woopwarp. 
British Musexin. 
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New Bronze Penny. 


THE OLD COPPER AND THE NEW BRONZE COINAGE. 


To a highly civilized and commercial people 
there are few subjects of more general in- 
terest than those of money and money-making. 
The value and importance of money come to 
be understood at a very early period in the 
lifetime of us all, and too often, alas, the 
desire for accumulating it pursues us to the 
very close of existence. It is not, however, 
with the question of money in its moral 
aspect that it is now proposed to deal, but in 
a literal and manufacturing sense. It is 
known that the Government have determined 
to remodel the inferior coinage of Great 
Britain, and to substitute for the heteroge- 
neous mass of copper coins, which under the 
name of pence, halfpence, and farthings, are 
now circulated among her Majesty's lieges, 
an entirely novel coinage of bronze. Judging 
by the mutilated, worn, and sadly deterio- 
rated condition of the doomed money, it 
must be allowed that the reformation does 
not come one hour too soon. It is intended 
to furnish the readers of Recreative Sci- 
ENCE with some particulars in relation to 
the forthcoming coinage, and, perhaps, here- 
after to enter more fully into the art of 
money-making generally. As a preliminary 
step to the complete elucidation of the sub- 
ject chosen for the present paper, it may not 
be deemed improper to supply some statis- 


aze which will shortly be committed to the 
furnace. 

Setting aside the numerous counterfeit and 
foreign coins which have crept into circulation 
in the British Isles, and which add matenially 
to the annoyance of the public, there are no 
leas than four varieties of legitimate copper 
pieces, of the denominations named above, 
current among us. These have been intro- 
duced at different times. and are of different 


| Weights and sizes. The oldest are those which 
were struck by contract in 1797, and they 


are the largest and heaviest variety. They 
have been popularly named the “ cart-wheel ” 
coinage, from their great diameter and the fact 
that the pence havea broad band, or protect- 
ing edge, round them. These were originally 
intended to serve as representatives of weight 
as well as value, and thus to become a check 
upon dishonest shopkeepers. The pence, 
accordingly, weighed precisely one ounce 
each, the halfpence half an ounce, and the 
farthings a quarter of an ounce, avoirdupois. 
If a purchaser wished, therefore, to assure 
himself that he was not being defrauded, he 
had only to check the seller by placing his 
money in the scale instead of the seller's 
weights. Of course, there were sixteen pence, 
thirty-two halfpence, and sixty-four farthings 
to the pound in the cart-wheel coinage. In 


tical information in reference to the coin- | 1799, these proportions were, however, aban- 
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doned, and another issuc of copper coins, also 
from the presses of contractors—Messrs. 
Boulton and Watt, of Soho—was made. 
The pound weight, in this instance, was 
coined into eighteen pence, thirty-six half- 
pence, and seventy-two farthings, the reduc- 
tion in size being made because the market 
price of copper was found to increase, and 
the heavy coins found their way into the 
furnace of the manufacturer. In 1805 a 
still further diminution of size and weight 
was instituted, and the pound of copper was 
converted into twenty-four pence, forty-eight 
halfpence, and ninety-six farthings. This 
particular issue, howerer, was intended only 
for circulation in England and Scotland, 
a distinctive division of the pound being 
made for Ireland. This latter consisted of 
twenty-six, fifty-two, and one hundred and 
four, respectively, for the three denomina- 
tions. It is many years, however, since jus- 
tice was done to our Irish fellow-subjects in 
this respect. and from the year 1823 to the 
present time, the one pound of copper has 
been coined into twenty-four, forty-eight, 
and ninety-six pence, halfpence, and far- 
things. 

After the establishment of the Royal 
Mint on Tower Hill, in 1810. almost the 
whole of the coinages of copper were executed 
without the aid of contractors. The supe- 
rior mechanical appliances then introduced 
enabled successive Governments to keep pace 
with the ever increasing demands for coin of 
the realm, and it is only now that those ap- 
pliances are found inadequate to stem the 
pressure exerted upon the Mint. 

Without going more minutely into the 
annals of the metallic currency, or showing 
the gradually growing necessity for adding 
to the quantity of “hard cash” in circulation 
which the last half century exhibits, it will 
be well to give the actual number of pieces of 
copper money now presumed to be in exist- 
ence in Great Britain and her dependencies. 
Allowing, then, .. considerable margin for 


| 
| 
| 


| 
| 
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losses and disappearance of coins in all other 
ways, there is no doubt that the copper coin- 
age, of the varying sizes and weights men- 
tioned, comes very nearly to the totals given 
in the annexed table, viz. :— 


£ Tons. 
Twopenny pieccs.... 722.2000 = G000 = 27 
Peony wees 114,600,084 == 477,800 = 2193 
Halfpenny ,,) ee ee BH 954,197 = H1GN00 = 214] 
Farthing 55 © 199H6,.004 = JOE100 = 164 
Half-farthing,, 16.488,178 = C8600 = 806 


400207, 86) 1,208,800 oda 


Or very nearly five hundred millions of pieces 
of all denominations. 

In reference to this statement, it may be 
mentioned that the twopenny picces, which 
were all struck towards the close of the last 
century, and which weighed two ounces each, 
are supposed to exist in collections and hoard- 
ings; as they are seldom visible, whilst the‘ 
half-farthings, designed by Sir Robert Peel 
for home use, and issued principally in 18-42, 
repudiated by an ‘enlightened British pub- 
lic,” have found a local habitation in Ceylon. 

It will be seen, at a glance, that the super- 
cession of the copper coinage is not a trifling 
task. It is proposed to effect the operation 
as speedily as possible, and when the maxi- 
mum number of pieces of money, whether of 
gold, silver, copper. or bronze, that the presses 
of the Mint are capable of stamping per day, 
does not exceed 200,000, it will * require no 
spirit from the grave’ to tell us that con- 
tractors’ presses will have to be enlisted, and 
those to aconsiderable extent. The products 
of sixty-three years’ minting have to be super- 
seded in, say one year, or thereabouts. 

So much for the old coinage of copper ; 
and now for the new one of bronze. From 
the latest information given on this part of 
our subject, by Mr. Gladstone, it appears that 
the artist, Mr. Leonard C. Wyon, has been 
busily engaged for months past in preparing 
the dies for it, and that in a few more months 
a considerable portion of the newly-minted 
coins will be in the hands and pockets of the 
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people. Above we have given fac-similes of 
the designs for the bronze penny, and, of 
course, those for the halfpence and farthings 
will be the same on a smaller scale. <A very 
considerable reduction of weight, as compared 
with that of any of the specimens previously 
referred to, will be found to distinguish the 
whole of the forthcoming picces of money. 
The one potind weight of bronze will be 
coined into forty pence, eighty halfpence, 


and one hundred and sixty farthings, so that | 


the proportions are pretty nearly one-half 
less than those with which the public have 
been previously familiar. The diameter of 
the penny will be 1:200 inches, that of the 
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It consists of pure copper ninety-five parts, tin 
four parts, and zinc one part. The bronze 
coinage, soon to be forthcoming, will possess, 
therefore, the advantages of being less bur- 
densome in the pocket, of having a golden 
hue, being free from the unpleasant odour of 
copper, more durable, and more handsome 
than the expiring varieties of copper coin. 
However some may be disposed to imagine 
that the emblem of Britannia seated on her 
lone rock, by the “‘sea-beat shore,” ought to 
have been dispensed with, as having done duty 
there long enough, all will be glad that the 
current value of the pieces will be stamped 
plainly upon them, and that they will insure 


halfpenny 1:000 inch,and that of the farthing | uniformity and simplicity, where all before 


*800 inch. The metal to be used is identical | has been irregular and perplexing. 
J 


with that employed i in the most recent French 
bronze coinage, and which has worn so well. 


e a 


Royal Mint. 


THE COLLODIO-ALBUMEN PROCESS OF PHOTOGRAPHY. 


For those who wish to practise landscape | indispensable. 


photography, or to take photographs of any 





Fig. 1—Kinnear’s Camera, and Stand. 


objects at a distance from the operating 
room, what is termed a “dry process" 


Great ingenuity has been 
brought to bear in the invention of photo- 
graphic tents, portable operating-rooms, dark 
boxes, vans, and even photographic cabs and 
wheel-barrows ; these have for their object 
to render the collodion process, in its sim- 
plicity, capable of being used in the field, 
and certainly the idea of pitching one's tent 
ina shady nook near a stream, in the midst 


_ of beautiful scenery, taking negatives, and 


knowing that they are good before one leaves 
the spot, is rather captivating ; but. unfortu- 


nately, there is much to dispel the Jlusion. 


ee ee 


ee 
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The great weight and bulk of the tent and 
bath, bottles and chemicals, plate-box and 
plates, besides the camera and stand, and the 
host of difficulties and annoyances which are 
inseparable from tent hfe, are such that few 
amateurs care to vo ont with a tent a second 
time. With a‘ dry process,” a person may 
go from home for several weeks with no 
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other photographic encumbrance but his Pyrogallic developing solution. 


portable camera and stand (Fig. 1), and a Silver developing solution. 
parcel of sensitive plates, take the views he Fixing solution. 
wishes, and return home to develop them at As stated in the former paper, the best 


his leisure. It igs sometimes stated thata “ dry plan for an amateur, who has not much time 
process " can never produée pictures equalto at his command, is to get most of his solu- 
a ‘wet one;” that the negatives are hard, and tions as nearly ready for use aa possible, 
wanting in atmospheric effect. Inanswer to | and to procure them from a person who 
this. a prize medal was recently offered by | understands the process, and therefore 
the Photographic Society of Scotland for the | knows exactly what is requisite. The for- 
beat landecape by any process, open to all | mule are, however, here given for the solu- 
the world; the medal was awarded to a | tions, for those who prefer to prepare their 
landscape taken by the collodio-albumen pro- | own :— 
| 


cess, which is the one now to be described. Prepared Albumen. 


Many processes have been invented for; Whiteofegg . . . Loz. 
the preparation of sensitive dry plates, and Water. . er a. 
every month sees the publication of one or Liquor ammonix - 10 mnima. 
two new ones; but none of them appear to Todide of potassium. . 5 grains. 
equal this in the certainty and the beauty Bromide of potassium -  L grain. 
'  Tineture of iodine =. sD amnim. 


of the negatives. The apparatus required, in 


addition to that for the wet collodion process, Brat up well together; allow to stand and 


filter. It will keep good many months. 





are— 
A clase bath ani dipper for aceto-nitrate | Accto-aitrate Bath Solution 
solution. Distilled ; 
A levelling stand (Fig 2). Ses NANCE ; saa 
Nitrate of silver : . £0 grains. 
Glacial acetic acid . . 20 minims. 
Pyrogqallic Develuping Solution, 
Water : : . loz. 
Py rogallic acid . 2 grains. 
Citric acid ; : . 3 grain. 
Filter. 
Silrer Developing Solution. 
Water : . 602. 
Nitrate of silver ; . 10 grains. 
Filter. 
Ficing Solution. 
Fis. 2—Levelling Stand with Glass Plate on it. Water 10 oz 
Two four-ounce beaker glasses and smal] | Hyposulphite of soda 5 07. 
funnel (Pig. 3). | Pour collodion on the plate, and immerso 


The chemicals required are— it in the nitrate of silver bath, aa in the 
Solution of aceto-nitrate of silver to fil] | ordinary collodion process ; when it is ready, 
bath. remove it to a dish of water, agitate it a 
Prepared album: a. little, and then take out the plate, and wash 


Prepared collodion for “‘ dry process.” it well under a gentle stream of water ; allow 
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it to drain for half a minute, and then pour 
on some of the prepared albumen, let it flow 
over, and drain off at one corner; repeat 
this four times, and each time pour off at 
a different corner, taking care to avoid 
bubbles and dust. A good plan to adopt is 
to have two thin beaker glasses of the same 
size, and a small funnel fitting into one of 
them (Fig. 3, a), plugged with a bit of fine 





ed ~~  wes 
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Pro. $8 —Beoaker Glasses for Albumen. 


aponge ; pour the albumen from the plate into 
this funnel, the sponge will filter all bubbles, 
ete., and leave it clear; when all the albu- 
men has been used out of 3. change the 
funnel to B and pour from 4; the albumen 
may thus be used three or four times over. 
When the albumen has well drained from 
the plate, dry it at a fire or stove, the pre- 
pared side towards the fire ; when cuol, sture 
away in plate-box. 

In this state the plate is not sensitive to 
light, and will keep good a very long time; 
it is consequently advisable, when all the 


45 


bath, then place in a dish of water, and 
afterwards wash very well under a stream of 
water, and rear up to dry; when quite dry, 
put them in the dark frames and plate-box ; 
or, in case of travelling, the plates may be 
packed together, a sheet of clean writing- 
paper between each, and well wrapped up in 
several folds of paper; packed in this way 
they will keep good three or four weeks, 
even in very hot weather. 

The exposure required varies according 
to the view to be taken, the amount of light, 
focus of lens, etc. For a picture of a well- 
lighted landscape, Rosse’s orthographic lens 
with medium stop being used, about five 
minutes are sufficient ; some views would re- 
quire even two or three times as much, but 
a trial or two will give more information than 
as many volumes written on the subject. 

Development of the Image.—Remove the 
plate from the dark frame, and pour water so 
as to wet all the surface ; then place it face 
upwards on the levelling stand, and pour on 
from the developing cup some of the pyro- 
gallic solution; pour this off and on once or 


' twice, and then allow it to remain fora few 


apparatus and materials are in order, to pre- ' 


pare several dozens of plates for future use ; 


from fifteen to twenty plates may be pre-_ 


pared in an hour, by arranging the different 


operations sv as to lose no time between , 
The preparation of the 


each in waiting. 
plates should be conducted in the dark room, 
until the albumen has been poured on, when 


they may be exposed without injury to day- | 


light. 
To render the plates sensitive, immerse 
for about halfa minute in the accto-nitrate 


minutes; then pour it off. and mix with it 
three or four drops of the silver developing 
solution, and pour it on and off again several 
times: the image will now appear, and keep 
gaining intensity until finished. Should the 
development be very slow, a little more of 


the silver solution should be added ; but as 


little silver should be used as poszible, aa it 
is apt to decompoae the pyrogallic solution, 
and turn it black, when 1t must be thrown 
away, and the plate washed before fresh 
solution is used. : 
As in the collodion process. an under- 
developed negative has the lights and shades 
in foo great contrast, one over-exposed has 
too little ; much may be done in the develop- 
ment to remedy this. Pyrogallic acid de- 
celops the image, nitrate of silver éatenstfies 
it. To fix the imave, place the plate in a 
dish containing the hypo-solution ; when the 
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blue film has disappeared, wash well with 
water and rear up to dry, and afterwards 
varnish with the French varnish. 

The above process is much longer in de- 
acription than in practice; it requires care 
and patience, but with these and the use of 
suitable chemicals, success is certain; and 
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when one considers how valuable is a good 

negative, on account of its power to produce 

an unlimited number of prints, superior to 

any drawings in beauty and accuracy, the 

time taken in its production is marvellously 

short. JosgrH SIDEBOTHAM. 
Manchester. 


THE THERMOMETER AND TEMPERATURE. 


Tue thermometer is an instrument which ; actual range of temperature can be accu- 


shows us the variations of temperature. From 


' 


it we are nade aware of the fact, that bodies | 


expand or increase their bulk on being heated, 
and contract or become smaller on being 
cooled. Each body is acted upon ina dif: 
ferent degree; the expansion being amall in 
solid bodies, greater in liquids, and consider- 
able in aeriform fluids. 

There is some degree of uncertainty re- 
garding the invention of the thermometer, 
which took place at the beginning of the 17th 
century, being attributed to Dr. Drebbel, of 
Alkmaer, according to some, and to Professor 
Santonio. of Padua. according to others. The 
first instrument was imperfect, being acted 
upun by atmospheric pressure. However 
improvements hare gradually been made 


from time to time by Boyle, Newton. Amon- ' 


tons, Reaumur, Fahrenheit, De Lisle, Celsius, 
Sixe, Breguet, Rutherford, Phillips, Negretti 


and Zambra, and others, until the instrument ' 


has become a very perfect one; Amontons 


substituting spirits, Fahrenheit mercury, and . 


Breguet taking advantage of the unequal 
expansion of different metals. 


rately recorded. 

The thermometer in its present perfect 
state is avery small tube, terminating in a 
bulb or reservoir, and filled either with alco- 
hol or mercury. It is essential that the spi- 
rit shall be free from atmospheric air; and 
to acvomplish this it is boiled in the thermo- 
meter until the air becomes expelled, and 
then the tube is hermetically scaled. It is 
fortunate that two fixed points can be found 
by which the tnstrument-makers may con- 
struct thermometers alike. Under the same 
atmospheric pressure all instruments, when 
plunged in pounded ice or melting snow, will 
indicate the same point, viz, + 32’ F., or 
when exposed to the vapuur of boiling water, 


' another fixed point, viz., + 212° F. Of course 


if the workshops be not situated at the sea 
level, an allowance must be made for the dif- 
ference of pressure; it 18 also easential to 
make a further allowance for the height of 


‘ the barometer at the time of constructing 


the thermometer. The bore of the tube 
should be even, the zero points accurately 


_ determined, and the graduations performed 


Until the invention of self-registering | 
, these several conditions are not properly ful- 
be ascertained at the moment of observation. | 
Now the case is very different, we have 


thermometers, the temperature could only 


various contrivanecs by which the greatest . 


heat and cold may ve marked, so that the 


with exactitude. In ordinary thermometers 
filled ; therefore, unless instruments are pur- 
chased from a well-known optician, and at a 
more than ordinary price, tlhe observer must 
be content to possess an instrument which 
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will only approximate to the truth, for it is 
not unusual to see two ordinary thermo- 
meters showing a temperature of say from 
2° to 6° or 8° difference. Assuming that the 
instruments used are correct, the observer 
will require :— 

1. A maximum thermometer for deter- 
mining the greatest heat of the air. 

_2. A minimum thermometer for deter- 
mining the greatest cold of the air. 

3. A maximum thermometer for solar 
radiation. 

4, A minimum thermometer for terres- 
trial radiation. 

5. A dry and wet bulb thermometer for 
hygromctrical purposes. 

6. A maximum wet bulb thermometer for 
determining the maximum temperature of 
evaporation. 

7. A minimum wet bulb thermometer for 
deterinining the minimum temperature of 
evaporation. 

With the exception of Nos. 3 and 4, 
which require placing on the grass, these in- 
struments should be placed on a proper 
stand, with their bulbs four feet from the 
ground, (See Figs. 10 and 11.) 

The Council of the British Meteorological 
Society have adopted the thermometers of 
Messrs. Neeretti and Zambra, of Hatton 
Garden, a firm who have paid especial atten- 
tion to meteorulogical instruments, and who 
have invented several valuable improvements 
in thermometers, to be hereafter enumerated. 

Of the maximum thermometer, there are 
two constructions now adopted, viz., Ruther- 
ford’s, which till lately was in gencral use ; it 
has a steel index introduced into the tube, 
above the mercury, which is pushed forward 
by the expansion of the mercurial column, 
being (eft at the point of maximum heat. 
Owing, however, to the tendency of the steel 
index to become fixed in the tube, either by 
plunging into the mercury, or, by its oxida- 
tion, allowing the mercury to pass it, this 
instrument is liable to frequent derange- 


re 
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ment. The other construction, known as 
Negretti and Zambra's Patent Mazimum 
Thermometer, is an instrument which, except 
by actual breakage, is not liable to get out 
of working order. This thermometer (Figs. 
1 and 9), whilst the tube is straight, has a 





Fic. 1.~Negretti and Zambra’» Patent Maximum 
Thermometer, 

small piece of glass passed into it which 
nearly fills the bore; this glass is pushed 
down to near the bulb of the thermometer 
and the tube bent at this part, as shown at 
4, Fig.6. On the temperature rising, the 
mercury is forced past the obstruction, yet 
on a decrease of heat it cannot repass, the 
contraction taking place below the bend. 
The end of the mercurial column is thus the 
point of maximum heat. In practice the in- 
strument is hung horizontally ; and after a 
reading has been made, it is reset by raising 
the end furthest from the bulb, and giving a 
gentle rap or shake. 

A third form of a self-registering maxi- 
mum thermometer, invented by Professor 
Phillips, is better in its action than Ruther- 
ford’s. In it the mercurial column is sepa- 
rated by the introduction of a small portion 
of air: on rising, the whole column is pushed 
forwards, but on falling azain that portion 
above the air is left inthe tube. When in 
perfect working order, it 18 a very nice ip- 
strument, but unfortunately it is liable to 
become deranged. 

Thermometers for showing the greatest 
degree of cold are (with the exception of the 
recent invention of Messrs. Negretti and 
Zambra) filled with alcohol, having a glass in- 
dex floating in the liquid ; as the temperature 
cools thesindex is carried down with the fluid, 
but on a change taking place the alcohol 
alone ascends, leaving the index to mark the 
point of minimum cold; having read off, 
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the instrument (and it must be borne in 
mind that it is the top of the pin that is to 
be read) is resct by simply raising the bulb 
until the index glides to the end of the spirit 
furthest from the bulb. There is an objec- 
tion to alcohol, as the expansion is not equal 
with equal increments of heat. The expan- 
sion of mercury being more even than that 
of any other fluid which can be made appli- 
cable for thermometers, meteorologists have 





Fic. 2.—Negrett: and Zambra's Patent Minimum 


long been anxious for a mercurial minimum 
thermometer, and this has now been con- 
structed by Messrs. Negretti and Zambra. 
The instrument is placed vertically, and has 
a needle with an abrupt point resting on the 
mercurial column. Ag the mercury in the 
eylinder contracts from the effect of cold. 
that in the tube descends, and the index by 
its own gravity follows it; on the contrary. 
as the mercury expands and rises in the 
tube, it passes the index on one side, and in 
rising exerts a lateral pressure on the needle. 
and jams it to one side of the tube, where it 
remains firmly fixed, leaving the upper point 


of the needle indicating the minimum tem- ! 
perature. In this thermometer the reading | 
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reservoir, again bring the thermometer to 
the upright position, when the mercury 
will immediately fall back into the tube, 


iu. 3, 


—— tL, f£ 


Fig # Fig. 4. 


Mercurial Minimum Thermometer. 
Meaving the index attached to the magnet 
; sey. 5), With which it is to be guided 
down to the mercury ready for anvther ob- 
servation. The magnet must not be with- 
drawn until the index touches the mercury, 
for if released too soon it might plunge too 
deeply, and give a false indication. The in- 
strument is free from air, and therefore an 
improvement on the Rutherford construc- 
tion. 

The “solar radiation thermometer” (Fig. 
| G6) and the “ terrestrial radiation thermo- 








bic. 6.—Solar Radiation Thermometer. 


is always from the upper point of the needle, | 


and not from the mercury itself. To extri- 
cate the needle from the mercury a magnet 
is used, when, if only embedded a few de- 
grees, it can be withdrawn without altering 
the position of the instrument. 


mometer is then turned on its support from 


the upright position, slightly elevating the — 


bulb (Fig. 4). The mercury and index will 
then flow into the small reservoir. If the 
index does not leave the tube with the mer- 
cary, assist it with the magnet. Whilst 
holding the :udex with the magnet in the 


Should the | 
magnet, however, not be sufficient, the ther- — 


meter" (Fig. 7) are made entirely of glass. 
having a piece of enamel at the back; in 
' order that they may be more easily read off, 





| Kis. 7.—Terrestrial Radiation Thermometer. 


they are both suspended on forks of wood 
amongst short grass. Self-registering alcohol 
thermometers should have their bulbs slightly 
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depressed, in order that the indices shall be 
assisted by gravitation. 

Recently another instrument has been 
invented by the same eminent firm, and 
called the “ Vacuum Solar Radiation Ther- 
mometer” (Fig. 8), a blackened bulb maxi- 
mum thermometer, being inclosed in a glass 





Fig. 8,—Vacuum Solar Radiation Thermometer. 


tube and globe, from which the air is ex- 
hausted. The instrument works well, and 
therefore we have now a solar radiation ther- 
mometer, the readings of which are com- 
parable with each other. 

Dry and wet bulb thermometers (or the 
the psychrometer, T'ij, 9) consist of two ther- 
mometcrs as nearly identical as possible, 
the bulb of one being covered with thin 
muslin, round the 
neck of which is 
twisted a conduct- 
ing thread of lamp- 
wick or darning- 
cotton, passing into 
i small vessel of 
water, which is pla- 
ced as far as por- 
sible away from the 
one with a dry bulb; 
indeed, it 1a safe to 
have a card or thin 
piece of metal be- 
tween the bulbs of 
the two thermo- 
metera, for fear of 
the dry bulb read- 
ing a little too low, 
from the influence 
of the water. The 
maximum and the minimum wet bulb is 
simply adopting self-registering thermome- 
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ters, the latter instrument, owing to the dif- 
ference of the readings at night being small, 
may be dispensed with; but the maximum 
wet bulb is a valuable addition to meteoro- 
logical instruments, because usually the 
greatest differences between the dry and wet 
bulb occur at the points of maximum heat, 
and without it these results would be lost. 
It is absolutely requisite that every ob- 
server's thermometers shall be placed under 
similar circumstances. 

There are two forms of thermometer 
stands, the one constructed by Mr. Glaisher, 
and known as “Glaisher’s Thermometer 
Stand” (Fig. 10), and the other invented by 
the late Mr. Wenry Lawson, and called 
‘‘Lawaon’s Meteorological Thermometer 
Stand”’ (Figs. 11 and 12). There is one 
advantage in the latter over that of Mr. 





Via 1—Glaisher s Lhbermuunter Stand. 


laisher’s, its north side always facing the 
north, whilst the instruments <n the south 
face will have the meridian sun; whereas 


Glaisher’s stand requires moving from time 
E 
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to time. ‘Without the use of a stand, records 
eannot be comparable with each other. In 
ordinary use thermometers are hung facing 
the north, south, north-east, north-west, etc.; 
some two, three, five, ten, or twenty feet 
above the ground ; some embowered, others 
sheltered by high walls; some touching a 
wall, others distant from it; some in situa- 
tions cool as a cellar, and others exposed to 
the sun’s rays at a certain hour or hours of 
the day. It is obvious that records made in 
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Fic. 11.—Laweorn’s Thormometor Stand. 


such situations, under such circumstances, 
simply give us erroneous statements, and as 
a thermometer stand is not costly, every ob- 
server should possess one. 

The following is a description of Mr. 
Laweon's stand :—Fig. 11 is a frame, which 
has been found to answer the intended pur- 
pose well. It is composed of white deal 
boards, and can be formed or constructed 
by any carp iter. It consists of an oblong 


trunk, v, twelve inches by eight inches, out: 
side measure ; to the opposite sides of which 
trunk are nailed boards, 5 5, at the distance of 
three-quarters of an inch, and projecting abou( 
six inches from the trunk towards the north 
Outside of these are nailed other thin boards 
cc, full half an inch distant, and projecting 
about four inches beyond the last-mentionec 
boards, also towards the north. These side: 
(or shades) being multiple, prevent the sun 
from heating the interior of the stand where 
the thermometers are placed. The top, o1 
pent-board, Pp, is made double, and the 
boards are placed fully three-quarters o 
an inch distant from each other, and com 
so forward as to overhang, by a full inch 
the night index thermometer, placed imme 
diately beneath, for the purpose of prevent 
ing rain or dew from falling perpendicular; 
upon the bulb of the thermometer. The legs 
Lu, of the stand are merely the continua 
tion of the sides of the trunk. The board o 
feet, F F, are loaded or fixed to the ground 
to sustain the force of the wind. The in 
terior, T, 18 blackened to prevent stron; 
reflections of light. 

Fig. 12is a ground-plan, abird's-eye view 0 
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Fig, 12, 


the machine. The sides (and wood-work ge 
nerally) are of three-quarter-inch white deal 
The distance or space between the sides of th 
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trunk, @ (Fig, 11), and the board, or inner | (viz., three-quarters of an inch, and half ay 


sido, ¢¢ (Fig, 12), is three-quarters of an 
inch; and the distance from that board to 
the outer side, o « (Fig. 12), is full half an 
inch. The narrow boards, se (Fig. 12), are 
to be nailed, with studs intervening, to the 
middle board or side,zs; and are for the 
purpose of preventing the sun from shining 


inch), by numerous wooden studs, shown 
in Fig. 1, about three-quarters of an inch 
diameter; and the nails or screws passed 
through the sides and studs, fixing the whole 
firmly together. The whole is to be painted 
white, except the face of the trunk, 7, which 
may be black, to prevent strong reflections 


between the trunk and tho sides, o# and: s, 
when near the meridian. The sides are fixed, 
one upon the other, at the required distance | 


of light. KE. J. Lowe. 
Highfield House Observatory. 
(To be continued.) 


CONSTRUCTION AND USES OF A DISSECTING MICROSCOPE. 


In years gone by, 1 had but a very faint 
glimmering of the path to be trodden, and 
the best means of attaining that knowledge 
which I was thirsting after as a microscopiat. 


mineral and organic combined, first by plants, 
to form materials fitted for the support of 
animal life. With such my microscope was a 
parallel, and hence my inability to see what’ 
Since then a light has dawned upon me, which others had secn. Perhaps you have found it 
has led me to look rather to my own la- | the same, and have risen from your labours 
bour than to arcliance undn the labours of ; dissatisfied, feeling that you had wasted your 
others, convineed that while I might purchase | money and time with little hope even of 
objects, I could not purchase knowledge, | future profit, wondering the while how others 
Thenceforth I determined to carn my wis- , had succeeded in seeing those beauties, whose 
dom by perseverance and individual research. | descriptions had enchanted you, and made you 
The labours of Sv ammerdam, Leeuwenhoek, | impatient to see the like. Such have been 
Lyonnet, and Strauss Durkheim, which, in ; my feelings, and sympathizing with the young 
the early days of microscopic science, had | microscopist in his difficulties, I have taken 
effected so much with such imperfect instru- | upon me the pleasing task of pioneer, with 
ments, gave me reason tohope that I, too, | the hope that I may assist him in unravelling 
might do what they had donc, with the | the tanzled skein which now perplexes him. 
better means at my command; but I found . To effect this, I must introduce to your 
my task a hard onc, my case apparently ' notice the Dissecting Microscope, which shall 
hopeless, inasmuch as my brazen cylops, with : play the part of a jackall in providing food 
its bright magnifying power, was powerless | for your brazen lion, and yield you, its owner, 
to reveal to my eyes what they had scen; | arich banquet of delight and profit, if you 
in short, it was incapable of penctrating the will patiently follow my directions, and enter 
secrets which lie hidden in the structures upon the path that I shall strive to trace out 
submitted to its serutiny. In my ignorance for you. There are but few difficulties to be 
I understood not the organization of cells and | encountered, and these of little note. A few 
tissues, nor that great law of Nature which | failures must not daunt your enthusiasm, 
teaches us that the higher in the scale of life | but with Excelsior for your motto, you must 
the more need for elaborately-prepared food, | be ever looking forward to the pleasure that 
transformed from the rude elements, tho | will surely flow from an intimate aoquaint- 
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ance with the minute works of the great 
Maater Builder. 

The construction of the Dissecting Mi- 
croscope, unlike the compound achromatic, 
is simple, and easily made by any one of ordi- 





nary mechanical ability, at the cost of a few 
shillings. Judiciously used, it will enable 
you to repeat the labours of those illustrious 
men whose names are imtimately associated 
with microscopic anawmy. And it will open 


RECREATIVE SCIENCE. 


up a means of enjoying the book of Nature, 
that otherwise must have been a sealed 
volume. 

Figure I. represents the instrament com- 
plete, and arranged in working order. Its 


stand is of wood, forming, when closed, a 
box of six inches square, and of the same 
height, made of mahogany three-eighths of 
an inch thick. Two sides are hinged, the 
nearer one so that it can be slipped off; this 
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has spaces cut in it to receive the mirror, 
lens-holder, and lenses. The instrument can 
thus be used with transmitted light for trans- 
parent objects. In the centre of the lower 
side is fixed a pin of wood, F, threc-eighths 
of an inch in diameter, and half an inch 
long, to carry a mirror (Fig. VII.), which may 
be mounted in the usual manner, with a 
tubular stem to slip over the plug; this will 
enable it to be turned in any direction. 
The upper part, or stage, has an opening 
in the centre two inches in diameter. This 
space may be closed with a piece fitted 
from the inside, and a fiush handle, as 
seen in Fig. IT., and in the section, Fig. V. It 
is held in its place by two brass tongues, a a. 
These are received into two slits, and lock by 
a slight rotation of the handle. 

Fig. I., A and z, shows the hollow pil- 
lar, half an inch in diameter and five inches 
long, having a piece of sheet brass soldered to 
it at three-eighths of an inch from the end. 
In this oblong piece may be drilled two or 
more holes, through which to screw it to 
the under surface of the stage, in which must 
be bored a hole to allow the brass tube to 
come through it flush with the upper surface. 
Into this hollow tube may be fitted a rod (Fiz. 
I., B), which must be made to work easily, 
without giving it too much play, and on this, 
from end to end, must be cut two V grooves, 
as shown in Fig. III., 8 ; these will answer the 
purpose of a rack, and are more easily made. 
In lieu of a pinion, with leaves, a piece of 
steel may be turned up, with two ridges 
corresponding to the two grooves, and made 
to work therein in the usual way. One end 
of the pinion must be filed square, to receive 
a milled head (Fig. III., ©) for adjusting the 
height of the arm carrying the lenses. This 
arm (Fig. I., c) is to be attached to the 
grooved rod at the upper end by a large flat- 
headed screw, pv, which, passing through a 
slit cut in its length, will permit every adjust- 
ment to be made which in practice will be 
found necesgary. It has a circle at onc end, 


into which the lenses are dropped ; this will 
be found preferable to screwing in, as it 
admits of them being readily changed. 

It now remains for us only to add the 
lenses (Fig. IV.), which may be procured of 
any optician fora shilling each. Their focal 
lengths should be two inches, one inch, and 
half an inch, fitted so that they may be used 
singly or in combination. 

We must not omit the means for insuring 
a good light, without which little can be done. 
First, then, we must have a condenser, a 
plano-convex lens of four-inch focus, fitted as 
in Fig. I.,a. This, attached to the upper part 
of the stage in front by a pin, will serve our 
purpose most admirably, and will throw a 
reflection upon the subject on which we may 
be working, if placed with its flat surface 
towards thelamp. As a source of light there 
ean be nothing better than the small paraffine 
lamp, which may be purchased for some two 
or three shillings. 

We must now address our few remaining 
remarks to the accesaories, which are indis- 
pensable, and which, with few exceptions, 
ean be manufactured at home. Of those 
that must be purchased, we will write, first, 
a pair of fine scissors, with long bows and 
sharp points, three scalpels, of the pattern 
figured, and a pair of fine-curved forceps ; 
these must all have the most careful usage, 
and must be well wiped with wash-leather 
after use, to prevent rusting. Of those that 
remain, we may be our own makers. 

I know of no more useful tools for our 
purpose than those which can be fashioned 
from needles, of which you should have 
several pairs, both straight and curved, filted 
into handles; the latter may be made by 
warming a needle, and bending it to the 
required shape, and then rehardening and 
tempering it. A small glass syringe, and a 
few pieces of fine glass-tubing, will be of 
great service in washing specimens, or, what 
is still better, a washing-bottle (Fig. VI.), by 
which you can project a stream of water on 
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your object through the tube, by blowing 
through the elastic tube, a. 

Lastly, a glass trough, three inches square 
and one inch deep. To construct this, proceed 
as follows:—Take four microscopic glass- 
slides, and heating a piece of marine glue in 
a gas-flame, cover the ground edges with it. 
-When all have been so prepared, slightly 
warm the glue, and stick the four sides to- 
gether in the position you desire them even- 
tually to occupy. Proceed in the same way 
to put a layer of glue on the square piece 


require to have the inner surface of its base 
coated with a layer of wax ahd rosin in equal 
parts, melted together and poured in just 
warm. This will admit objects being pinned 
out upon it for dissection, and will keep them 
below the surface of the water, with which 
they must be covered before we commence 
our researches. 

With these at your command, my reader, 
you are in a position to make your first ven- 
ture in the wide sea of science. And as you 
traverse its wondrous surface, you will be 





intended to form the bottom, having it cut a 
little larger than is necessary to cover the 
edges of the four sides. This done, arrange 
your square frame on the base, and put the 
whole for a few minutes into a warm oven on 
apiece of wood; let it remain just long 
enough to make the cement flow equally, 
when it is ready for removal, and, if gradually 
cooled, will be found perfect, and, if neatly 
made, will dono discredit to its maker. After 
cleaning off the superfluous cement, it will 


charmed with the islets that stud its bosom 
like gems in an emerald setting. Fresh 
wonders will unfold themselves to your eyes ; 
you will learn lessons of life, and gain a know- 
ledge of structure and creation that hitherto 
you have been in ignorance of, and you will 
see how vast are the resources of Nature in 
meeting the various wants of her progeny 
in the varied situations which they are des- 
tined to inhabit. 


Tull. THcouas RowNey. 


HYDRA TUBA. 


A STUDY FOR THE AQUARIUM. 






attention to marine zoology, 
éither seen or heard of that rengarkable phe- 


It is attributed to various causes, but there 
is now very little question that it is generally 
produced by swarms of certain tenants of the 
ocean, and, among these, the greatest contribu- 
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tors to the luminous display are those mar- 
vellous productions of Nature, the Medusa, 
better known by the less euphonius name sea- 
blubbers. We propose selecting one of these, 
the Medusa minutissima of Baster, and the 
Medusa bifida of Dalyell, and endeavouring 
to describe the strange forms which it suc- 
cessively assumes, and the remarkable pro- 
perties with which it is endowed, before 
arriving at its perfect state. 

The name Hydra tuba is applied to several 
distinct animals very closely resembling each 
other; so closely that it is difficult to classify 
them. Each of these may be characterized, 
partly, by minute differences in shape and 
mode of change, and partly the species of 
Medusa into which it is transformed. But 
as very few Meduse have been traced from 
their original hydraform state, the difficulty 
of classifying these Hydre still exists, and 
the group of specifically distinct animals is still 
designated by the one name, Hydra tuba. For 
the sake of convenience, however, we shall 
in the present paper apply the term, not to 
the group, but to the early or hydra form of 
Medusa bifida. Hydra simply implies the 
reproductive power when artificially divided, 
and under the term is included many species, 
if not genera. The Hydre proper are found 
only in fresh-water, though the name, for 
want of a better, has been generally applied 
likewise to H. tuba, an inhabitant of the sea, 
so that, notwithstanding the similarity of 
name, form, and habits that exists between 
Hf. tuba and the genus Hydra, H. tuba is to 

be considered not a Hy- 


dra, but an Acalepha 
= (sea-nettle or medusa). 
F} The Z. tuba, or trum- 


ad pet polype, generally oc- 

curs in large colonies, 

suspended from the sides 

of rocks in deep water, 

by a base or foot (a, Fig. 

ana os 1). The body (6, Fig. 1) 
of ahealthy specimen, in full expansion, 


is more or less trumpet-shaped; but it 
sometimes assumes the shape of a hand- 
bell (Fig. 2), and sometimes that of a cone, 
and is composed of a fleshy, 
granular substance, which, 
under the microscope, is seen 
to be cellular. To this body 
the tentacles are attached 
(c, Fig. 1), their number i | 
varying from four to thirty- 
two, according to the age and 
size of the specimen. They are beset with 
cilia, and are situated round the circumfe- 
rence of the disc, the centre of which is occu- 
pied by the mouth raised on a somewhat 
conical-shaped protuberance (d, Fig. 1). 
Suspended by the foot, and with tentacles 
elongated to such a degree as to have a 
tenuity equal to that of a gossamer spider's 
thread, the Hydra has all the appearance of 
an inanimate object, for the closest inspec- 
tion can detect few other signs of life 
beyond the sudden contraction or gradual 
elongation of a tentacle. Although so inac- 
tive, it is on the eager watch for prey; and 
it is far from being the harmless and feeble 
creature it appears; for, should a cyclops (a 
small crustacean belonging to the class Einto- 
mostraca) knock against those filmy tentacles, 
it is seized with a convulsive and energetic 
clutch, and if the Hydra obtains a fair hold, 
which it sometimes fails to do, the struggles 
of the victim are useless; the tentacles lift it 
up to the mouth, and through that aperture 
it is introduced into the stomach, shell and 
all. The stomach, if such it can be called, 
is to all appearance little more than a sac or 
cavity occupying the whole of the internal 
portion of the animal, stretching to the very 
base, where the food can be seen through 
the semi-transparent skin, when the Hydra 
gorges itself to repletion. However simple 
this stomach may appear, it is capable of 
digesting or assimilating 4 wider range of 
substances than the stomachs of animals 
higher in the scale of creation. To suit such 
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a stomach the voracity of the Hydra is ex- 
treme, but at the same time it is capable of 
sustaining an abstinence from food for a con- 
siderable period, the effects of which is seen 
in the slight meagreness and fading of colour 
which accompany it. After feeding, the 
Hydra presents quite a different appearance 
to that above described. The tentacles con- 
tract and become almost invisible; the body 
alone is seen, looking like a drop of some 
viscous fluid just about to fall; but this ap- 
pearance is very unusual; gene- 
rally it is more like that shown 
in Fig. 3. So protean is it in its 
form at different periods, that 
naturalists have been mistaken as 
to its identity, and have given it 
various names, as /Z. gelatinosa, H. strobila, 
and H. tuba. 

Full-sized specimens average rather more 
than two inches in length, measuring from 
the base to the tip of the tentacles; the body 
being about five lines, and the tentacles about 
twenty. The colour is white, in the older 
specimens occasionally acquiring a yellow 
tinge; but this, as also the rate of growth, 
appears to vary according to the quantity and 
perhaps quality of food. 

Like the fresh-water Hydra, H. tuba can 
be cut up into pieces with no material injury. 
Dalyell cut H. tuba into three or four pieces, 
and Trembley has cut Z. riridis into forty. 
Each piece continued to live, and soon 
assumed the form and faculties of a perfect 
Hydra, which was itself capable of being 
multiplied by the same artificial means. But 
the natural mode of reproduction is by gem- 
mation. First of all, a slight protube- 
rance rises on the side, which, in a few days, 
assumes the shape of ayoung JI. tuba. There 
it is affixed, procuring its own food, and cn- 
joying an apparently independent existence, 
until it is thrown off by a process of exfolia- 
tion, to obtain its living elsewhere. Fre- 
quently three or four may be seen sprouting 
from the side of a full-sized specimen, and 
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these again may have other young ones 
sprouting from their sides, presenting a most 
singular phenomenon. Indeed, its power of 
propagating is altogether a curiosity, con- 
sidering that H. tuba is an animal in an im- 
perfect form. The Hydra produces young 
of its own form all the year round, but at a 
certain period of the year, from about Christ- 
mas to May, some of the full-grown ones cease 
to propagate thus. Their bodies lengthen, 
become wrinkled, and then annulated (Fig. 
4). The tentacles suddenly 
disappear from their usual 
place, the rings gradually 
separate from each other, 
their edges display eight 
notched processes, the 
i notches grow deeper as de- 

Fai de Rhowing velopment proceeds, until 
the annulated eventually the rings look 
appearance. a, like so many saucers of an 
lowermost Ting. eight-rayed star shape piled 
one upon the other. The lowermost ring 
(a, Fig. 4) is the largest and most fully 
devcloped. Tentacles again appear between 
the first and second rings (c, Fig. 4), soon 
after which an oscillatory movement may 
be observed in the lowermost ring, by 
which movement the captive detaches 
itself from the others, and issues forth 
a free being, a thing of lifc, transparency, 
and beauty; a merry butterfly of the ocean— 
in short, a Medusa. In tho same way each 
ring is launched forth as a Afedusa, each to 
enjoy a scparate existence, and each to re- 
produce its kind. The modes of reproduc- 
tion are four, but the most common is by 
means of eggs. These eggs go through a 
few changes, first assuming the shape of a 
minute ball covered with cilia ; then fixing, it 
elongates, and looks something like a Rotifer; 
in time throwing out arms, it gradually arrives 
at what may be called the mature state of H. 
tuba; the state which we started with. As 
the rings are thrown off as Medusa, the upper- 
most ring (2, Fig. 4) gradually lengthens into 
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a full-sized Hydra, but it sometimes happens 
that it does not increase in size, and after all 
the Meduse have deserted it, their number 
averaging about ten, it remains stuck to the 
rock, without tentacles, and apparently inert ; 
after some time, however, it sends out a lobe 
here and a lobe there, and eventually be- 
comes transformed into one or more Hydre. 
Each of these Hydre will probably throw off 
Meduse in the early part of spring, three or 
four years after. 

To those of our readers who wish to verify 
these observations, or notice minuter details 
for themselves, the following remarks may 
be useful. ;The HZ. tuba is hardy, and may 
be kept for a considerable time in an aqua- 
rium. Dalyell kept one for six years; and 
Dr. T. 8. Wright exhibited before the Royal 
Physical Society, Edinburgh, in March, 1858, 
a specimen which he had kept for four years, 
and which was then changing into the Medusa 
state. At that meeting he stated that Sars 
had kept a Medusa, produced from a Hydra 
kept in confinement for four months, when 
it proved to be M. awrita. Dalyell never suc- 
ceeded in keeping them longer than sixty 
days, during which period they underwent no 
change. The Hydra is carnivorous, and may 
be fed with almost any kind of meat, but it 
is far more preferable to keep a stock of En- 
tomostracous, or other small marine creatures, 
confined in the same vessel with the Hydra, 
the meat only being resorted to when these 
arc scarce. Lean alone should be given, as 
the fat, partially dissolving, rises to the top, 
forming a greasy coating there, and is very 
apt to taint the water. The pendent position 
should be allowed it, as this is clearly the 
natural one. Specimens may be obtained in 
several ways. To Londoners the most con- 
venient and ready way is to buy them at 
Lloyd’s. of Portland Road, where they may 
be had at about sixpence a dozen. By visit- 
ors to marine watering-places they may be 
sought for at the seaside,-where a few may 
sometimes be found by searching pools among 


rocks, near low-water mark. On some parts 
of the coast the dredge will bring up a large 
number from deep water, on others but few 
or none; or, lastly, by obtaining the Meduse 
themselves, which will generally deposit their 
eggs, if kept for a fow days in an aquarium 
or other vessel in which weed is growing ; 
but it is somewhat difficult to keep the Hydra 
thus procured. The Afeduse in general may 
be caught with a net on calm evenings during 
the warmer months of the year, but Medusa 
bifida is only to be found in February, 
March, and April. 

There is yet much to be discovered re- 
specting these curious beings. There is no 
doubt that MM. bifida is merely a transitional 
form, but we have seen no detailed account 
of its development to maturity. We have 
repeatedly scen it stated that it does undergo 
development, and becomes a Afedusa; but 
what those developments are, or what Medusa 
it becomes, has not been stated. Sars has 
traced a Medusa, produced from Hydra tuba, 
to the form of Medusa aurita, but we have 
not scen his account of it. Others, again, 
say H. tuba is transformed into a Cyanea; 
which is very probable, as we may get Hydre 
from Cyanea. The solving of these doubts 
will form subjects of interest for the attention 
of careful observers. A. Ramsay. 
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PRESERVATION OF BIRDS’ EGGS. 
— 6 —— 

Mx. A. D. Bartrert recently communicated 
to the Zoological Society the following 
method of preserving the eggs of rare birds 
during avoyage, or until an opportunity pre- 
sented itself for getting them hatched :— 
Obtain animal gut of sufficient size to re- 
ceive the eggs. Free the gut of fat, and 
cleanse it with powdered chalk. Pass the 
eggs into the gut, and tie it close to the shell 
at each end, and hang in a dry cool place. 
When quite dry, they may be packed in a 
box with any dry grain or seeds ; the box to 
be turned bottom upwards occasio nally. 
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TANKS FOR MARINE AQUABIA. 


How in the season when the deep green of 
summer begins to wane, and the faintest tinge 
of autumnal orange appears like a blotch 
of lost sunshine on the landscape, do our 
thoughts revert to the vast, and unchange- 
able, and mysterious sea— 
“ The glorious mirror, where the Almighty’s form 
Glasses itself in tempests.” 

Unchangeable it is, though relatively ever 
changing; unchanging in its character, its 
office, and its plenitude of life, yet changing 
to us in its many moods of storm and calm, the 
glittering of its white foam in the sunshine, 
and the roar of its stormy waters in the awful 
darkness. We have never seen enough of 
the sea, for it never tires, though we visit the 
game bay, or the same creek, or the same 
breadth of snow-white beach, day after day ; 
for the water has a life of its own, and its 
successive phases of playfulness, rolling 
grandeur, gentleness, and power, chain the 
mind to it; and while intellect strives to 
master some of the problems its phenomena 
suggest, the imagination and the fancy find 
therein inexhaustible poetry, indescribable 
beauty, and all the elements of fear, and joy, 
and wonder, and repose. Besides its own 
individual life, which compels us to invest it 
with some of the attributes of a creature 
gifted with purpose and volition, and capable 
of both love and hate to man, it holds another 
life within it, which the mind reaches after, 
which: the hand reaches after, and, like 
another and a new creation, demands that 
man should stand in the midst and name the 
creatures. The fresh sea breeze—the calm 
expanse of blue, shading into mists flaked 
with distant sails on the horizon—the tower- 
ing moorland and the grandeur of the cliffs, 
that show the scars of centuries of storm and 
battle--the music of the breakers, following 
in quick auccession along the yellow strand, 


maintaining there a -onstant line of whiten- 


ing foam—the vastness of the expanse, and 
the nothingness of man in the presence of it ; 
—these do not suffice us as we stand upon 
the shore, yearning for knowledge after the 
creation that is hidden in the depths. Thero 
is one comfort: the conquest of the earth, 
given to man as‘a high and blessed privilege, 
extends to the sea also; it is to him a store- 
house of wealth, to be sought in danger ; and 
a storehouse of wisdom, to be explored in 
reverence ; every one of its strange people 
offering a fresh lesson of the infinite zood- 
ness and infinite power of the Source of all 
things. 

It is in this search that we betake our- 
selves to the aquarium, and find it of price- 
less value, because it places before us for 
daily observation, in the quiet retirement of 
our homes, things born and nurtured in the 
depth of great waters, and enables us, in 
places far away, still to believe that the sea 
is near us in the tiny imitation of it we have 
set up for our amusement. The marine 
aquarium ranks as much higher than the 
river aquarium as the sea itself transcends in 
glory the smallest of the hillside rivulets 
that hurries towards it as its final home. 
The range of subjects it embraces is a hun- 
dred-fold more extensive and wonderful than 
the river tank can ever be, and it provides 
oceasion for the study of creatures that lio 
out of our ordinary path of observation, and 
which charm us by their novelty and beauty 
no less than by their structure and habits 
and several phases in the order of created 
life. Therefore the setting up and managing 
of a marine tank is a higher task than that of 
furnishing one with fluviatile subjects, and, 
like all other such enterprises, it is less easily 
accomplished, and calls for a larger exercise 
of judgment, and a more complete knowledge 
of first principles. 

Happily for science, as well as for recrea- 
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tion, which of necessity is its proper attend- 
ant, the aquarium has come to have a definite 
meaning, and such a degree of certainty has 
been attained in its construction and manage- 
ment, that we need no longer speak of it as 
one of the hazardous enterprises of the en- 
thusiastic student. Observation and experi- 
ment have in a few years settled most of 
those points about which there was at first so 
frequent a controversy, and the conditions of 
success may be stated in such a way as to 
insure to every beginner a safe and certain 
progress from the first. 

An aquarium must be constructed in 
accordance with the use to which it is to be 
put, and therein are more matters for minute 
consideration than have been hitherto ima- 
gined. We now know, with a considerable 
degree of certainty, how the several tribes 
of animals and plants, that come before 
us for consideration, comport themselves 
in the confined space we would have them 
thrive in; and we know also, as the result 
of many sacrifices and disappointments, what 
degrees of light and heat affect the collection 
for better or worse, and, in fact, the risks 
attending the management of tanks has 
been reduced «until we scarcely recognize 
their existence, but proceed in strict accord- 
ance with first principles, and accomplish 
the wished-for result, without feeling that 
any, even the least accident, is a necessity of 
the undertaking. 

In the papers which have already ap- 
peared on fresh-water aquaria, I have not 
laid any great stress on the necessity of 
having tanks of a peculiar construction. In 
this higher department of the science the 
case is very different. Marine creatures are 
not so easily kept as river fishes, and the 
dimensions and forms of tanks are matters 
of the very first importance. For instance, 
we may have river tanks of any depth with- 
out fear of losses, because the supply of 
oxygen can be obtained more readily and 
more abundantly; and the tanks will bear 


59 


more light than would be safe for marine 
vessels. Besides this, the inhabitants of 
river tanks are possessed of higher powers 
of locomotion, and can travel where they 
please within the limits of the vessel; but 
an Actinia, or star-fish, will be likely to 
travel to the bottom, and die there, for want 
of the life-sustaining element. Therefore it 
is important that whatever are the dimen- 
sions or forms of marine tanks, they must 
be shallow, and the object sought in deter- 
mining their forms and sizes should be to 
expose a8 large a surface as possible to the 
atmosphere, consistent, of course, with the 
cubical contents of the tank. If they were 
made so shallow as to afford only just suffi- 
cient depth for the creatures to be quite 
immersed, it would be far safer than to pro- 
eced in the other direction, of giving more 
depth than needful. Take account of what- 
ever aquarium failures you can remember 
amongst your friends, and you will invariably 
find that the vessels which caused the most 
trouble and gave the largest per oentage of 
losses, were over a foot deep, and if we adopt 
for marine stock the rectangular vessels that 
were made in plenty when the aquarium 
first became popular vessels that were gene- 
rally constructed with four sides of glass 
and a depth equal to half or more of their 
length—we shall consign to a tomb every 
item of marine stock committed to it, In- 
stead of prescrvatories such tanks are se- 
pulchres; river fishes may need no better, 
but marine zoophytes soon perish in them. 
On this subject of the form of vessels, 
every aquarian must take a lesson from what 
has been accomplished by Mr. W. A. Lloyd, 
of Portland Road, Regent’s Park. To him 
we are indebted for the invention of proper 
tanks, and the introduction of successive 
improvements in the method of management, 
which have given so great a degree of cer- 
tainty to the practice. The thousands of 
animals kept by Mr. Lloyd in a perfect state 
of health and vigour, for sale, are in a series 


60 


RECREATIVE SCIENCE. 





of shallow vessels of slate, through which 
there is a constant flow of water ; the propor- 
tion of surface exposed is perhaps not less 
than one-sixteenth of the whole bulk of water 
in them, and thus there is a constant absorp- 
tion of atmospheric air, and vegetation is 
not required at all. In the drawing-room 
aquaria, fitted up by the same persevering 
naturalist, the exposure of a large surface 
to the atmosphere is always aimed at as a 
first necessity, other aids coming in to still 
further insure a due aeration of the water. 
There is no occasion for a run through the 
tank, because the most complete aeration 
can be accomplished without it; but the 
imitation of a tidal flow is not only possible, 
but easy, and where it is adopted the num- 
ber of specimens may be largely increased. 
To smooth the way for beginners Mr. 
Lioyd has adopted a cheap form of shallow 
tank, which is here figured, in order that 
any readers, who are skilful in the coustruc- 
tion of such things, may have before them a 
good model. They are made with bottom 
and three sides of slatg, and the front of 
glass. Though they vary in proportions 
they may be generally described as eighteen 





Rectangular Nock-pool Tank. 


inches square and four inches deep. Now, 
you must have observed, if at all conversant 
with these pursuits, that Actinia that lave 
been consigned to a glass or earthenware 
dish while Phe tank was being prepared for 
them, exhibited'every sign of vigorous health. 
When transferred to the tank the trouble 
and vexation began; yet, perhaps, you never 
reflected that the dish was the best place for 
them, and the tank the worst. What is the 
leseon taught thereby? ‘Plainly that your 


tank was too deep; they prospered in the 
vessel which held barely sufficient water to 
cover them, but began to decline, and ulti- 
mately perished, in that which by its very 
depth appeared more like their proper home. 
True, the sea is deep, and true also that most 
of the creatures kept in tanks are from its 
shores, where they are often laid bare by the 
receding tide, or with the merest film of 
water over them, to preserve them cool and 
moist in the sunshine. But there is another 
reason why we must not be led astray in 
supposing that deep vessels offer the best 
conditions for our purpose. The sea is too 
vast a mass in itself to bear comparison as to 
its internal economy with a tank containing 
but a few dozen, or even a few hundred, gal- 
lons of water. Its constant motion suffice? 
to entangle and carry far down below the 
surface immense supplies of atmospheric air, 
and its abundant vegetation insures the 
most complete aeration of its waters. There- 
fore, for the pelagic or deep-sea life, shallow 
tanks are still the best, and if you are at this 
moment puzzled how to make a deep vesscl 
answer for marine stock, give it up, and pro- 
vide yourself with one of proper make and 
character. These shallow vessels, made ex- 
pressly for beginners, may be imitated in an 
inexpensive way by means of a glass dish, 
an earthenware foot-bath, or any other vessel 
not metallic, of similar form and dimensions. 
As the appearance of the thing is, in many 
cases, all-important, it is with no small plea- 
sure that I can bear testimony to the beauti- 
ful appearance of these shallow tanks when 
stocked with a suitable variety of zoophytes. 
The view from above is the best, for we then 
see the expanded rays directly, whereas from 
the front we generally have an oblique view, 
unless some considerate anguicoma or dian- 
thus turns his face full upon us, away from 
the glare of light which the window admits 
upon him. 

The very best and cheapest ready-made 
vessel in which to preserve a few sea ane- 


RECREATIVE SCIENCE, 


mones is a glass dish, such as is used in 
dairies for cream, or the glass soil-pan of a 
common fern-shade, as here figured. 





Circular Glass Rock-pool ‘Tank. 


From this simplest of all forms of vessels 
let us proceed another step. The tanks 
with four sides of glass admit a vast deal too 
much light; the consequence is, that some of 
the inhabitants commit suicide, and the vege- 
tation, instead of doing its work in an orderly 
way, becomes rampant and unmanageable. 
Instead of a velvet-like growth of minute 
Alge on the rock-work, involved ropes of 
Conferve appear, or, what is worse, the water 
becomes opaque with “ green stuff;” there 
are more spores set free than can find rest- 
ing-places, and they float in the liquid, and 
make it of the consistence of pea-soup. Light 
alone must not have all the blame, for heat is 
also a powerful agent to bring about such a 
Btate of things. It is evident, therefore, that 
the heavier the vessel is in bulk, proportioned 
to its size, the more slowly will it be affected 
by heat; a heavy non-conducting opaque 
material should largely predominate in the 
construction of the tank, and nothing has 
hitherto been found so suitable as slate. 
The lighter and more fully illuminated the 
vessel, the less is its value for marine pur- 
poses ; it must be heavy, and but partially 
open to the effect of light, and then an equable 
temperature is obtained, and a more con- 
stantly pellucid state of the water. Mr. 
Warrington’s name must have honourable 
mention here, as the inventor of the slope- 
back tank, which realizes the conditions of 
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success more completely than has been ac- 
complished by any and every other means. 
The object sought to be accomplished by 
this form of vessel is a closer imitation of the 
conditions under which marine animals exist 
in their native waters. There the light which 
reaches them is wholly vertical, or at least 
the laterally-refracted rays are but of small 
account. In the slope-back tank the back 
and ends are of an opaque material, and light 
is admitted from above only, so that the tank 
is in itself the closest possible imitation of a 
rock-pool, with the advantage of affording an 
uninterrupted view of the contents. The 
form in which these tanks were originally 
made has been improved upon, as shown in 
the annexed cut, and with these vessels 1 
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Lloyd's Patent Water Chamber Tank 


have had such unvaried success, that from my 
first adoption of them I have constantly re- 
commended them as the best for marine pur- 
poses. It is true that able pens have de- 
nounced them as ugly and unmanageable, 
but the day of their disgrace is nearly over ; 
many who opposed them are now glad to 
have their aid, after paying heary penalties 
in the use of tanks made wholly of glass; 
and after the shallow square tanks and the 
glass pans, these are certainly the next in 
efficiency, and, so far from being inelegant, 
nothing in the way of aquaria can surpass or 
even equal the beauty of the scene they pre- 
sent when well stocked, the subdued light 
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being ig favour of the view rather than 

Were it otherwise the health of 
the inmates would be a sufficient compensa- 
tien, for in a matter of this aort it would be 
absurd to advocate any form of vessel, how- 
ever elegant, which did not fulfil the con- 
ditions essential to the preservation of the 
creatures. 

Let us consider for a moment what are 
the advantages of this form. Owing to the 
alope of the back it can be fitted and unfitted 
more quickly than any other kind of vessel, 
except the little shallow ones already de- 
scribed. In fitting rock-work, not a particle 
of cement is needed; hence, instead of losing 
the whole stock two or three times over, as 
is the case sometimes when cement has been 
used, and has been supposed to be properly 
seasoned, the risk from that danger is reduced 
to nil. Any rough non-metallic mineral may 





i Patent Water Chamber Slops-back Tank. 
be piled upon the slopo ina few minutes, tufts of 
Alge inserted @ discrétion, and removed again 
when they decay, without the smallest dis- 


turbance of the general furniture. Better 
still, the most beautiful and appropriate 
back-ground may be made up of old serpula, 
oyster, and other shells, blocks of coral, and 
such light rough débris as will be sure to 
accumulate in the hands of an aquarian. 
Oyster shells, incrusted with serpula, balane, 
and other small marine -nasons, add nothing 


to the weight of the vessel, yet serve all the 
purpose of heavy rock-work ; and if the sponse 
taneous vegetation so necessary to the aucaess 
of the tank does not appear on them with 
sufficient profusion, a few pieces of mica-schist 
may be mixed with them and left alone, and 
there will soon be plenty. 

Another advantage of these tanks is their 
strength. When properly made, they will 
last a lifetime without becoming leaky, which 
cannot be said of any tank having four sides 
of glass. Perhaps four-fifths of the glass 
tanks made and sold at the first start of the 
aquarium are now in lumber-rooms inhabited 
by spiders, and the majority of their owners 
have given up aquarian pursuits, under an 
impression that the construction of water- 
tight tanks is an impossibility. That the 
impression is an erroneous one the process 
of uniting the joints patented by Mr. Lloyd 
sufficiently disproves ; but, on the 
old plan of letting the glass into 
a simple groove, the Warrington 
tank, having three sides of slate, 
can be made sufliciently strong to 
endure a lifetime. The amateur 
who constructs his own vessel 
must be on his guard against the 
folly of attempting to make it 
light: the heavier the better, con- 
sistent with neatness and soundness 
of the joints, 

A still more important advan- 
tage of the slope-back tank is 
the equable temperature of the 
water within it. Even if the sun’s rays 
be allowed to play on the back of the 
vessel—which they should not—there is so 
large a bulk of slate for them to heat before 
the water can be affected, that there are no 
sudden changes of temperature to destroy 
the lives of the inmates. The tanks of this 
sort are therefore essentially cool, and during 
the trying months of July and August marine 
animals will endure the heat with patience, 
when, in any vessel having glass sides, they 


REOCREATIVE SCIENCE. 


would be perishing at the rate, perhaps, of 
half a desen per diem. 

But the improvements effected by Mr. 
Lloyd have rendered this form of vessel still 
more acceptable than it was originally. On 
the principle that the larger the bulk of 
water the greater the variety of creatures 
that may be preserved in it, Mr. Lloyd has 
adopted a form by which the triangular 
space under the sloping back is converted 
into a water-chamber, communicating with 
the space in front. Into this chamber 
none of the animals can find access, and 
in one sense the bulk of water it contains 
may be regarded as a reserve, the whole 
of which can be pumped into the tank 
proper whenever, by the death of an animal 
or other causes, the water there has become 
impure. <A further advantage of the water- 
chamber, in addition to the increased resist- 
ance to changes of temperature, which the 
increased bulk of water offers, is the rapid 
restoration to purity which the water under- 
goes in it, and the obliteration in the course 
of a few hours of that peculiar malady of the 
marine tank, known as ‘‘ pea-soup greenness, ” 
the result, generally, of the toofree admission 
of solar light. Should the tank become 
cloudy by the presezce of an excess of micro- 
scopic sporules, the whole can be changed 
from the light to the dark chamber, and vice 
versa by the action of a small pump; and 
thus, in case of any accident, there is a re- 
serve of fresh sea-water ready, without fetch- 
ing or carrying, in the body of the tank itself. 
Being comparatively shallow as to other di- 
mensions, there is a large surface exposed to 
the action of the atmosphere ; and by adding 
a glass cover, to be raised or lowered by 
means of a cord and pulley, all the conditions 
of success are insured by the simplest pos- 
sible arrangements. 

For special purposes other forms of tanks 
must be used. It is not advisable, for in- 
stance, to associate together Molluscs and 
Actinie; and instead of the slope-back tank, 
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which is unequalled for the latter, the former 
are most conveniently preserved in shallow 
octagon tanks, which are fitted with rock- 
work rising above the surface of the water, 
so as to allow the creatures to leave the water 
entirely, and scramble about on the rocks 





Octagon Tank for Crustaceans, 


above the surface. Ifa cover be needed to 
prevent escape, one of wire gauze, filted on 
a moveable frame-work, would be the best. 
If a glass cover is used, it should be in two 
or more picces, placed sufficiently far apart 
to admit air, and raised above the level of the 
edge of the tank at least a quarter of an inch, 
so that the air may circulate underneath it. 
Those who are about to setup aquaria, or 
construct vessels for themselves, should con-. 
sult the valuable “ List of Whatever Relates 
to Aquaria,” by W. Alford Lloyd, 19, Port- 
land Road, Regent’s Park, London, W. No 
keeper of an aquarium should be without it. 
SHreLeEY HIsBERD. 


GUANO UNDER THE MICROSCOPE. 


eae ibis 
Diatoms, mounted as microscopic objects, 
are frequently sold singly, each preparation 
containing only one specimen. Occasionally, 
the liberal preparer will give you a group of 
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from three to seven Diatoms, which he has 
carefally selected and laid on the glass slip 
in the position which shows them to the best 
advantage. With the rarer kinds, the ama- 
teur must often be content to possess only 
one specimen ; and for display, for the plea- 
sure of showing their intricate beauties to 
admiring friends, such picked and artistic- 
ally disposed samples ere extremely valu- 
able.- But for study and comparison, for 
the purpose of trying to make out what was 
the general form and anatomy of the living 
things that were made up of the extraordi- 
nary bodies which we call Diatoms, we 
greatly prefer a less artificial choice of 
objects, which allows us to examine them 
in a more natural condition, so to speak, 
although they may be, for the greater part, 
imperfect and broken, and, so far from being 
arranged in formal order, are merely thrown 
pell-mell upon the glass, so as to present 
themselves in any position in which chance 
may have placed them. 

As instances of what is meant, Mr. 
Stevens has offered preparations of Ameri- 
can earths and muds containing various 
Diatoms ; M. Bourgogne, of Paris, three or 
four years back, published, if we may so ex- 
press it, some mud from Cherbourg, which 
was rich, especially, in Biddulphias; he also 
obtained, from Ichaboe guano, a great quan- 
tity of circular Diatoms with highly coloured 
blue and purple central disks: in these last, 
however, there was no great variety of form. 
Very lately, Mr. Amadis, of Throgmorton 
Street, has extracted from some guano, given 
him by a customer, which came from Patos 
Island, California, a very remarkable and in- 
structive assemblage of Diatoms. To the 
naked eye, they appear like a fine dust 
scattered over the surface of the magic 
circle, or as if an inquisitive miller’s man 
had grasped the slip between his floury 
finger and thumb; but, under a power of 
220 diameters, we have a galaxy of brilliant 
gems, a complete milky-way of Diatoms, 
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little and big (by comparison), entire and in 
fragments. The field of view looke as if 
strewn with crystal articles that had been 
plundered at random from the curiosity- 
shops of some outlandish town, and then 
thrown down in a heap on the ground, to 
be sold for old glass after the handsomest 
things should be picked out and laid on one 
side. What first strike the view, are Trice- 
ratiums, three-cornered Diatoms perforated 
by cells, which are hexagonal, like those in a 
honeycomb ; then, there are Coscinodiscuses, 
or sieve-disks, circular and more or less flat, 
all riddled with holes, some of the holes 
being so extremely minute as to require the 
higher powers of the instrument to render 
them clearly visible. The positions, also, of 
the Diatoms invest them with greater in- 
terest. We have a much better idea of the 
construction of a footstool, if we see foot- 
stools lying about top3y-turvy and on one 
side, as well as standing steadily and respect- 
ably in their usual positions; exactly so 
with regard to the Biddulphias and other 
curious things contained in this guano. Be- 
sides Diatoms proper, there are sponge 
spicules, transparent crowns of thorns, cir- 
cular diadems, and what would serve as 
tasty patterns for a novel style of buckle. 
These last are probably portions of the outer 
coat or shell of some small creature of the sea- 
urchin family. In short, the observer, who 
is able to identify and name all the objects 
which are exhibited by this Californian 
guano, will have made some considerable 
acquaintance with the puzzling objects which 
lie on the borderland between vegetable and 
animal life. . E. D. 
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SOME OBSERVATIONS ON FORCE. 
Mem Caen 

THE subject of force is one which is funda- 

mental to a correct acquaintance with the 

physical sciences, although so imperfectly 

understood, and which has lately had the 

attention of many philosophers, 
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In the physical sciences causes determine 
force or effort, and is therefore productive 
of change, inasmuch as it cannot be allowed 
that any sequence is, although every sequence 


or effect is a cause, a first cause. Dr. Brown, 
in his work on cause and effect, as Sir J. 
F. W. Herschel truly remarks (Zreatise on 
Astronomy, ‘Cabinet Cyclopedia’), alto- 
gether neglects the consideration of effort, 
than which no mistake could be worse, and 
which, of course, sullies the whole volume, 
otherwise containing much valuable meta- 
physical reasoning. This mistake is a very 
remarkable one, and shows the necessity of 
appealing to physical facts before yielding to 
any metaphysical dedection, however logical 
it may appear. 

It is not evident that matter could be per- 
ceived by us were it not for its forces; never- 
theless, I do not contend for the identity of 
the two things, as some who think differently 
may. I think that this may be illustrated by 
the attraction of cohesion, where we meet 
with a universal power, upon the removal of 
which it is not evident that we could detect 
matter, even supposing it capable of existing 
apart from it, which I do not think I am 
forced to grant. It cannot be proved that 
force is tantamount to motion. To suppose 
this is strangely to confuse cause and se- 
quence or effect, and the absurdity appears 
moro strikingly by looking at the converse 
assertion—motion is identical with force; a 
doctrine which little consideration will ovcr- 
turn. It is true that force cannot, of course, 
dynamically exist apart from motion, which 
appears to be its vehicle; but this by no 
means proves that the two things are the 
same. It may as logically be said, that be- 
cause the atmosphere cannot exist apart from 
space, if is space. We can conccive of mo- 
tion existing without force, proving that the 
two things are not identical. 

With regard to the creation of force, I 
consider it absurd to suppose that wecan dono 
more than impart it. Dynamic force is every 


moment brought into existence. This isseen 
in the phenomenon of momentum, or that of 
direct pressure when imparted by human 
agency, inasmuch as the imparting agent 
loses none by the action. It is true that we 
are ignorant of the mode in which the force 
of momentum is brought into existence, but 
this in no way casts a doubt upon the sup- 
position of its creation ; with respect to which 
I argue that there can be no impartation, for 
when this is the case there must be: loss. 
The mechanical experiment with the hanging 
balls is a satisfactory proof of this. 

The conservation of force is at present a 
necessity. Neither statical nor dynamical 
force can be destroyed. Every body, except 
in circumstances where the force of gravity 
is counterbalanced, must exercise downward 
pressure; here is the perpetual exertion of 
force, which, execpt in the condition con- 
templated, cannot be destroyed; and even 
when this is the case, we have the cohesive 
force to get rid of, if we would rob matter of 
all its forces, even as far as we are acquainted 
with them, which knowledge is probably 
very imperfect. It is very clear, that with- 
out cohesive attraction there could not be 
that of gravity ; and J would again urge the 
impossibility of matter existing without the 
former of these exertions. Itis the sine qua 
non of its existence; and yet, almost para- 
doxical fact, not it. Whether or not statical 
force exists apart from any motion, is a ques- 
tion of no easy solution, and which I shall 
not here take upon me to decide. 

Loyvic and metaphysics sometimes oppose 
the conclusions of physical science, but pro- 
bability always sides with the latter, inas- 
much as the former sciences are more apt to 
be perverted, and have most frequently been 
the creators of absurdities. Itis evident that 
every effect is also a causo, and it is also true 
that effect is the result, and by no means the 
manifestation, of cause. We know nothing 
of first cause, and merely perceive a series of 
effects. J. A. Davigs. 
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METEOROLOGY OF JULY. 


FROM CBSERVATIONS AT HIGHFIELD HOUSE OBSRAVATORY. 


enn (2) ones 
Greatest Greatest Range of Amount of 
Year. Heat. Cold. Tempera. Rain. 
Degrees. Degrees, ture, Inches. 
1842.—~«w«<«‘é‘«SH'‘D”:C«C«C<‘COSC«SCAHSSD—sis«awsiwa‘asé—“C(iWSDY— iw a i 
43 .. «677 ww 4H ww LH ww: O88 
ii4 .. 880 .. 450 .. 48:0 ..) Lt 
1845... «8785 .. 400 .. S85 .. 3°7 
18i6 6g «870 0k ww OG LK 
147 ww OTTO ATO, 80 07 
wiS .. B46 ., 403 1, 4h5 1. 4 
1849 «ww S80, iH wk 4H, GB 
150°... «6878 Cw. 878 Ow. 4S 4 
5.) ee.) Ct br) i Oe 
1852 ww «6910s AS 2°7 
1853 =... 6790) = .. «642 00—COw, TOW. OD 
J854.. «8860 .. 432 .. 428 2. BI) 
1855 .. 685 .. 452 .. S883 .. 46 
1856 .. 820 .. 363 ., 457 .. 26 
187 .. 800 .. 450 .. 850 .. 17 
1858 .. 868 .. 888 .. 480 .. 10 
1859 =...) 88S we 4B wD 0-7 


Tho greatest heat in the shade reached 91:0” in 1852, 
and only 77:0° in 1843 and 1847, 78-0? in 1842, 784° in 
1845, and 79°0° in 1853, giving a range of 140° in 
greatest heat for July during the past eighteen years. 
The temperature was hich in 1844, 1816, 1850, 1852, 
1854, 1858, and 1859, and low in 1612, 1848, 1845, 1847, 
1858, and 1857. 

The greatest cold ir as low as 36°3° in 1856, 
878° in 1850, 38°8° in 3835, and 895° in 1849, and 
never below 50 4° in 184% giving a range of 14°1° in 
greatest cold for July during the past eighteen years. 
The minimum temperature, was low 1n 1845, 1848, 
1849, 1850, 1851, 1856, and 1858, and high in 1816 and 
1852. ’ 
The monthly range of temperature was ns much 
as 49°5° in 1850, 45 0° in 1858, and only 30:0° in 1847, 
and 33 0? in 1842, the difference in the range being 
19°5°, and the range of temperature for July in the 
last eighteen years being from 363° to 910°, a dif- 
ference of 54°7°. 

Only three-quarters of an inch of rain fell in July 
in 1847 and 1859, and as much as 1°6 inches in 1830, 
and 4:1 inches in 1850, giving a range of 34 inches 
for July during the last seventeen years. In three 
years the amonnt did not exceed an inch, in six years 
it did notexceed two inches, and in twelve years it 
did not exceed three inches, whilst in five years it 
ranged between three inches and a half and four inches 
and a-half; the mean amount of rain for July being two 
inches and a-half. 

July is usually a hot month, and subject to thunder- 
storms. 

E. J. Lowe. 


ASTRONOMICAL OBSERVATIONS 
FOR JULY, 1860. 


ey: 
Tur Sun is in the constellation of Cancer until the 
22nd, when he moves into that of Leo. He is north 
of the equator throughout July, and reaches his 
greatest distance from the earth on the evening of 
the Ist. , 

The Sun is partially eclipsed in England on the 
18th, and totally so in a certain portion of North 
America, across Spain from the Biscay side, about 
Bilbao and Santander to the opposite shore (Mediterra- 
nean), about Valencia, on the island of Ivica, and across 
Algeria to the Red Sea. (For a full description, see the 
article,“ Total Eclipse of July 18,1860,” page 16, vol. ii.) 
He rises in London on the Ist at 8h. 49m., on 
the ]0th at 3h. 57m., on the 20th at 4h. 9m., and 
on the 30th at 4h. 22m., setting in London on the 
Ist at Sh. 18m., on the 10th at 8h. 13m., on the 20th 
at Sh. 8m., and on the 30th at Th. 49m. In Dublin he 
rises on the lst eleven minutes earlier, on the 18th 
eight minutes, and on the 29th five minutes earlier than 
in London; setting in Dublin on the 4th ten minutes 
later, on the 14th nine minutes, and on the 80th 
seven minutes luter than in London. At Edinburgh 
he rises on the llth twenty-five minutes earlier, and 
on the 2ist twenty-three minutes earlier than in 
London; setting on the 22nd twenty-one minutes 
later than in London. 

The Sun reaches the meridian on the Ist at 
12h. 3m. 33s.; on the 10th at 12h. 5m. $s.; on 
the 20th at 12h. 6m. 3s., and on the 30th at 12h. 6m. 
8s. The equation of time onthe lst being 3m. 33s., on 
the 10th, 5m. 3s,, on the 20th, 6m. 3s., and on the 30th, 
6m. 8s. 

Day breaks on the 28rd at 12h. 40m. a.m. 

Twilight ends on the 31st at 10h. 40m. p.m. 

Length of day on the 0th, 16h. 18m. 

The Moon is full on the 3rd at 4h. 7m a.m. 

New Moon on the 18th at 2h, 19m. p.m. 

The Moon is at her greatest distance from tho 
Earth on the 8th, and nearest to our globe on the 20th. 

Mercury is in Cancer, passing into Ico at the end 
of the month, and is at his greatest eastern elongation 
on the 18th, and is stationary on the 26th. His dia- 
meter is 647 on the Ist, and 93” on the 26th. Ile 
sets on the 9th at 9h. 27m. p.m., and on the 20th at 
Sh. 4m. 

Venus is very bright, but is rapidly ceasing to be 
an evening star, and at the close of the month is a 
morning star, and still increasing in brilliancy; her 
diameter on the 10th is 564”. She is in Cancer at 
the beginning, and in Gemnni at the end of the month. 
She rises on the 29th at 3h. 35m. am., and scts on 
the 9th at 8h. 3lm. p.m. 

Mars has a circular disc of 21” at the beginning, 
and 23” at the close of the month. He is situated on 
the borders of Sagittarius and Capricornus, arriving 
in opposition on the 17th, but, owing to his position 
being scarcely 10° above the horizon, is unfavourably 
situated for observation. He rises on the 9th at Oh, 
19m. p.m., and sets on the 20th at 2h. 30m. a.m. 
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Jupiter is in Cancer, setting soon after the Sun, 
and is therefore invisible to the naked eye. He is in 
conjunction with the Sun on the 29th. He sets on the 
Oth at 9h. lm, p.fh., and on the 19th at 8h. 27m. p.m. 

Saturn is in Leo, and also invisible to the naked 
eyo. He sets onthe 9th at Oh. 57m. p.m., and on 
the 20th at 8h. 43m. p.m. 

Uranus is in Taurus, and becomes visible at the 
close of the month. 

The Eclipses of Jupiter’s ‘oons are invisible 
during the month. 

There are no Occultations of Stars by the Moon 
larger than the 6th magnitude. 

There will be a partial, yet large eclipse of the 
Sun on July 18th (see Fig. 3, p. 18 of this work, 
vol. ii.). 

The Variable Star Algol (in Perseus).—Times of 
least light (Greenwich time) during the evening of the 
21st, at Oh. 40m. p.m. 

i. J. Lows. 


——- en re a ee ee ee Re ee ee me 


THINGS OF THE SEASON—JULY. 


FOR VARIOUS LOCALITIES OF GREAT BRITAIN, 
mee () ene 


Brrpos ARnivina AND Drrantrinag.—None., 


Insects.—Acridia varia and bipunctata, Argynnis 
aglaia and paphia, Apatura iris, Balaninus nucum, 
Ticrosus globosus, Clisiocampa neustria, Colymbetis 
vitreus and ater, Clytus Arietis and glaber, Dyticus 
dimidiatus, Hipparchia Cassiope, Semele, Iphis, Davus, 
Hero and Arcanius, Hylobius abietis, Lycena hip- 
pothoe, Limenitis camilla, Lithosiacomplana, Liparus 
Anglicanus and Germanicus, Odontonyx rotundatiy, 
Platycerus caraboides, Lrionus coriarius, Telephorus 
cyaneus, Tillus elongatus, Common, Red, and British 
Wasp, Hornet, Large Tortoiseshell Peacock, Purple 
Hairstreak, Large Blue, Chalk-hill Blue, Small Skip- 
per, Pale Blue, Silver-studded Blue, Lunar Hornet- 
moth, Wood Leopard, Barred Tree Lackey, Drinker, 
Vapourer, Yellow-tail, Golden Y Moth. 


Winn = Pranrs.—linchanters and Woody Night- 
shade, Water Speedwell, Lladderwort, Clary, Yellow 
Tris, Bull and Club Rush, Learded Darnel, Fuller's 
Teasel, Yellow Bedstraw, Ladies’ Mantle, Potamogeton 
Species, Yellow Loosestrife, Bog Pimpernel, Dort- 
mann’s Lobelia, Verbascum species, Henbane, Ucn- 
taury, Saltwort, Field Gentian, I’ool’s Parsley, Water 
Parsnip, Water Dropwort, Common Thrift, Sea Laven- 
der, Common Flax, Round and Long-leaved Sundew, 
Water Purslane, Water Plantain, Willow Herb, Cross- 
leaved; and F'ive-leaved Teath, Persicaria, Winter 
Green, Bladder Campion, Purple Sandwort, Sedum 
species, Cerastium aquaticum, Spergula subulata and 
nodosa, Rubus species, Nuphar and Nymphea species, 
Water Soldier, Vervain, Horehound, Wild Thyme, 
Wild Marjoram, Antirrhinum species, Dyer’s Woad, 
Musk Mallow, Althea species, Sea Pea, Meadow 
Vetchling, Milk Vetch. 


M= Noteworthy’s Comes 


Optica, APPEARANCES IN Bertenriums’ Evrs.— 
Ifa butterfly (of any smooth-eyed species, which shows 
clearer results) be held in bright light, and the eye 
closely examined, there will be scen a curious group 
of darkish spots inside the brilliant eye, which are 
arranged round each other in rognlar order, each 
one being bordered by six cthers, thus (Vig. 1), 
and the edges of the field of 
view show other dots just a & 
coming in sight. ‘These are N 


very pretty objects, and the d O O O 
writer has often wondered how {9D O C) 
they were produced. He sub- O C 
mits the following explanation O 
as lus solution, hoping an- MQ. 
other or better will be given by Kia. 1 

‘ta. 1, 


any one who may have thought 
about it. On closer examination with alow magnify- 
ing power, these dots are found to be regular hexagons, 
with an interval between of about their own breadth, 


or rather less (Fig 2). Now, 
with a high magnifying power, 

C OC the surface of the eye is 
found to be divided with very 

O oO C minute hexagons, exactly of the 
ia. 2 of minute lenses, of regular 

“ra, 2. curvature (I'ig 3),all joining to 

form onc large lens, the cornea of the eye. It scems, 


same shape, but without any 
interval between, the surface 
then, that the appexnrances inside may probably be 


being a wonderful assemblace 





eaused by the reflection of these heangons op t'e 
retina of the butterfly’s eye, being then seen by 
the observer much magmified, by the transparent 
eye acting as a lens on theside next him. And 
to account for the intervals separating the hexa- 
gons, as seen by him, which do not occur in the 
pattern actually on the cornea, it may be casily shown 
that the course of the rays passing through such a 
set of hexagonal lenses would, by converging after 
entcring the eye, tend to leave at distances nearcr or 





further than their focal length, just such an arrange- 
ment of alternate hexagonal dark and light as is 
actually scen (Vig 4). Thuis, then, is my attempt to 
account for these spots—that they are an image of the 
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pattern on the cornea, first reflected on the retina, and 
then aeen magnified highly by the action of the globular 
eye itself. And this occurs in whatever position the 
eye is held in.—C, Horr Robertson, 

A New Comer was discovered by M. Rumker, at 
Hamburg, on the 17th of April. On the following 
evening the comet was seen at Altona; it is described 
as being very fuint. 

Positions. 
R.A. Decl. 
April 17, .11h. 6m. H.N.T. ..2h. 46m. 203, .. + 48° 21’ 
“ 18.. Oh.84m, A.M.T. ..2h. 50m. 198... 48? 50’ 
oe 

A Muvsican Scatr Inpex.~The following dia- 
grams represent a simple apparatus of cardboard, cun- 
trived for the purpuse of showing, in the plainest man- 
ner, the major diatonic scale for every position of the 
key-note. Fig. 1 shows the relative situation of 
every semitone of the chromatic scale, arranged in a 
circle having its circumference divided into thirty-one 


oe 
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the sporangia or spore-cases of some fossil species o 
Desmidie, principally, I believe, from the close re- 
semblance which they bear to the stelate bodies pro- 
duced by the conjugation of Coemarium Botrytis and 
some other recent species. To this view there are, it 
seems to me, two very formidable objections, and, 
though these are so obvious that I do not see how 
they can have escaped the notice of any one who has 
ever had his attention directed to the subject, I do 
not remember ever to have seen them answered. In 
the first place, if the common view be true, is it not 
strange that, while the sporangia are so plentiful, the 
plants themselves have never yet been detected. Yct 
the sporangia must have been much less numerous 
than the parent plants, for each sporangium implies 
the existence of two parents, and produces a numerous 
brood of offspring, and, besides this, the plant multi- 
plies itself also in other ways, viz., by duplicative sub- 
division and by the formation of motile “gonidia,” or 
zoospores, curious little bodies formed within tho 





1.—The Chromatic Scale. 


equal parts; two of which are taken for a minor scmi- 
tone (a sharp or a flat); three for a major semitone ; 
and five for a tone. Fig. 2 is an arrangement, on 
the same principle, of seven apertures, marked To, 


re, mi, etc., and represents the major scale. If the | 
| frond of a Cosmarium is not avery conspicuous object, 


latter diagram is laid over the former, and the two 
joined together by a pin or thread passing through 
the centre of each, ond if the apeiture marked Do 
(the key-note of the scale) is placed over any note of 
the chromatic scale, the other notes in the key selected 
will show themselves through the remaining openings ; 
at least, unless the key shonld happen to be one re- 
quiring a double sharp or flat—the key of D sharp, 
for instance—in which case blanks appear. Four 
varieties of minor scales are obtained by making re, 
moi, la, and si starting points, or key-notes, instead of 
Do. ¥. W. 
Waar ane raz *%Xanrawna” i Furst ?—The 
curious microscopic fossils found in flint, termed by 
Ehrenberg Xanthidia, are generally supposed to be 


Fic, 2.—The Diutenie Seale (Major). 
parent plant, and moving themselves by means of cilia. 
There seems to be no satisfactory reason to be assigned 
why the sporangia should be more durable or more 
easily preserved by silicifiention than the plants from 
which they were produced, and, though the empty 


there would be little difficulty in detecting it if it ex- 
isted in a flint. I have, however, examined many 
chips of flint in which Xanthidia occurred, withcut 
finding any object at all iesembling any of the Desini- 
dia. But my second objection is by far the most for- 
midable. The recent Desmidie are purely fresh- 
water plants; no species has ever been found in the 
sea, Now, the flints of the chalk in which Xanthidia 
abound are of marine origin, and the same flint in 
which they occur often contains also a marine shell, 
coral, or sponge. Indeed, 80 commonly is this the 
case that Dr. Mantell suggested that the Xanthidia 
might be the reproductive gemmules of the sponges, in 
company with which they are so often found,—C, H.C. 
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A, a leaf of the Great West Indian Fan Palm; B, a young leaf of the Date Palm, showing the two typical 
forms of foliage among the family of Palms. 


AMONG THE PALM-TREES. 


I venture boldly to affirm what may at first 
sight appear somewhat paradoxical, that is, 
that London is the most fitting place for the 
residence of a naturalist; that in the noisy, 
bustling city he has greater opportunities for 
the study of Nature than his brother student 
who lives in the recesses of the forest, beside 
the dashing waterfall, amid the time-worn 
mountains, or who takes up his abode upon 
the wave-washed shore. In London he can, 
without any of the toil or danger of travel- 
ling in far away and unhealthy regions, 
quietly examine their products, whether ani- 
mal, vegetable, of mineral, in the various 
museums, botanical and zoological gardens, 
with which the metropolis abounds. It would 
need a whole lifetime to be spent in hurrying 
from one corner of the earth to another, and 
even then we could not find for ourselves one- 
tenth part of the objects which are here 
daily exhibited, gratuitously, within a few 
minutes’ walk of our own fireside. True, we 
cannot generally, under these circumstances, 
watch the habits of the animal world, or 


Vou. (1, 


observe the instincts which guide their 
actions—here we must fall back upon the 
writings of others; but we can at least see 
how well fitted they are for their various 
modes of life, how armed for combat, or 
provided with the means of escaping their 
enemies. On the other hand, if mineralogy 
be our study, or the fossil records of those 
races which countless ages ago inhabited 
this globe of ours, the advantage then is on 
the side of the Londoner, for he can at his 
leisure compare the products of all countries 
and ofall periods. Andif the vegetable world 
attracts his peculiar attention, the advantage 
is still on his side, as we shall presently see. 
Come with me; jump on to the deck of 
the steam-boat, or into the railway -carriage, 
and in less than an hour I will land you 
among the vegetable glories of any quarter 
of the globe you please to select. You shall 
inhale the odours of the Spice Islands, revel 
amid the luxuriant vegetation of the tropics, 
or have spread before you the floral gems 
which adorn the snowy mountain peak or 
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the far away and wintry north. Here, in the 
botanical gardens of Kew, you may study 
the graceful family of ferns collected from 
every region under heaven ; you may ramble 
among the “golden wattles” and “blue 
gum-trees” which overshadow the hut of 
the Australian colonist ; you may observe the 
curious forms assumed by the different kinds 
of American aloe, or the still more grotesque 
appearance of the cacti; the epiphytal 
orehids which hang high above the heads of 
those who force their way through tropical 
jungles, are here brought down and placed 
within your reach. Would you~wander 
among the heaths of the Cape, with their 
amazingly varicd and wax-like flowers, or 
stroll in groves of Himalayan rhododen- 
drons, with their bouquets of gorgeously- 
coloured blossoms, they too are here. 
“Obedient sails, from realms unfurrow’d, bring. 

For Kew, the unnam'd progeny of Spring.” 
Amid such profusion of vegetable wealth, 
where shall we choose? Let us wander for 
a time in this forest of palm-trees. 

Do not fancy that we shall find here only 
a few puny specimens of these princes of the 
vegetable world ; they are here by hundreds, 
and many of them have already attained 
sach proportions, that they furnish us with a 
very good idea of the appearance they pre- 
sent in their fatherland. Many of them are 
planted beneath a glass dome some sixty feet 
in height, where an artificial climate is pro- 
duced, which might almost induce them to 
believe they are still luxuriating in their 
mative clime. Some of them, a kind of 
eocoa-nat for example, shoot up with a clear, 
branehless, leafless stem of thirty feet or 
more, and then throw out a crown of grace- 
‘fally drooping leaves, each one of which 
would be a burden for a man, and twenty, or 
five-and-twenty feetlong. Our preconceived 
ideas of palna Sreceive one or two severe 
phocks, howevet, for we find that they do 
‘aot all of them produce waving, piume-like 
leaves at the apex of tall slender atems, like 


the Cocos plumosa, which we have just 
described, or like the toddy palm (Caryota 
arens) growing beside it. In fact, they vary 
greatly in their way of growth. Some make 
no stem at all, but throw up their flower- 
shoots from the centre of a tuft of leaves 
springing at once from the ground. Some 
are even climbing plants, making stems 
which, when fully grown, will be three or 
four hundred feet long, which, like a gigantic 
bramble, will, by means of its hooked leaves, 
climb from tree to tree. Cane is the stem of 
such an one—a species of Calamus, common 
in the East Indies—which is cut into lengths 
and imported into this country for a variety 
of uses. Then there are some palms, slender 
as reeds, which flower and bear fruit when 
not taller than a man. Others are found 
whose stems are slender, both above and 
below, but in the middle swell out like a 
barrel. The stems of some of them are as 
smooth as those of the birch in our planta- 
tions, while others are shaggy with the rough 
elastic fibres which we turn to account in the 
making of brooms, and others again are 
armed with long and formidable spines, hard, 
black, and shining, and more sharply pointed 
than the finest needles.* Their leaves, too, 
present two different types of form, one divi- 
sion having feather-shaped leaves, that is, a 
row of leaflets along each side of the leaf- 
stem (pinnate); while the other kind have 
fan-shaped (flabellate) leaves. Palms differ 
widely as to their fruit also; those seeds 
upon the great fan palm (Salal umbra- 
culifera), which hang above your head, are 
not much larger than peas, and yet you will 
recollect how large the cocoa-nut grows, and 
there are some which are three or four times 
as large as it. In quality they differ even 
more than in size, for while whole nations 
subsist for months together almost entirely 
upon the fruit of the date palm (Phantr 


* Ihave used these spines instead of dissecting 
needles, when working with the microscope, and find 
them more serviceable than any manufactured instru- 
ments. 
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dattylifera), there are some which blister the 
mouth if eaten. The fruit of Arenga saccha- 
rifera produces severe inflammation, and was, 
as ‘Dr. Lindley tells us, “employed as the 
basis of the ‘infernal water’ which the Mo- 
Inccans used, in their wars, to pour over their 
enemies.” (“ Vegetable Kingdom.”) 
Having pointed out some of the points in 
which palms differ from each other, you will 
naturally ask, “ What are their characteristic 
resemblances ? and how are we to know that 
they are indeed all palms?” In this, that 
they always produce great numbers of minute 
flowers (usually the male and female organs 
in separate flowers, or even on different trees), 
borne upon a repeatedly branched scaly stem, 
and the whole inflorescence covered and pro- 
tected in its young state by a large sheath 
called a spathe. The flowers are generally 
so extremely numerous that they almost defy 
computation ; for instance, a single spathe 
of the date palm, so common in Egypt and 
the East, often contains more than 10,000 
individual flowers. 
~ We generally look upon palms as exclu- 
sively the denizens of the tropics, and, as a 
general rule, this idea is correct, but it is a 
rule which has many exceptions. The date 
palm (Phenix dactylifera) is cultivated on 
the northern shores of the Mediterranean, 
but does not attain the perfection it does in 
more southern regions. But Chamerops 
humilis, a dwarf kind of fan palm, grows 
commonly in the marshy parts of Italy and 
Spain, its native habitat. Another species 
of the same genus (C. palmetto) is equally 
abundant in the swamps near New Orleans. 
China possesses two or three kinds, which 
will suoceed out of doors in the warmer parts 
of England. New Zealand has one palm 
of its own too, Areca sapida. But they 
luxuriate most on the sides of the Amazon, 
and other hot and moist parts of South 
America, as well as in the humid climate of 
the Kast Indian Islands. These places are 
the headquarters of the tribe, and here they 


are found in immense numbers and great 
variety. One circumstance connected with 
them is somewhat curious, that is, that they 
are often so very limited in their geographical 
range: one species is often found growing on 
some particular island, and in no other place 
in the world, and that although the plants 
with which it is associated are found scat- 
tered over thousands of miles. The double 
cocoa-nut (Lodoicea Seychellarum)is an exam- 
ple of this. It is found only upon a group 
of rocky islets (none of which are more than 
a few miles across) in the Indian Ocean—the 
seldom-visited Seychelles. The fruit of this 
palm is very large, often weighing more than 
twenty pounds. The early navigators often 
saw it floating on the sea, or cast ashore upon 
some far-away beach, but never saw it hanging 
from the tree ; they consequently supposed it 
grew beneath the waves, and gave it the 
name of Coco-do-mar. In those days every- 
thing rare or curious was endowed with great 
medicinal properties, and it is therefore by 
no means extraordinary to find that these 
wonderful fruits were supposed to furnish 
antidotes for nearly ‘all the ills that flesh is 
heir to,” and that they sold for almost fabu- 
lous prices. 

Looking round usin this great hot-house, 
we find that the plants have been selected so 
as to show the typical forms of most of the 
genera of palms, but not exclusively of this 
family, though they occupy the first place, 
and, aswe are not speaking of tropical 
plants generally, we will pass the others over. 
We can only spare space to mention a few of 
the most remarkable of them: the toddy 
palm (Caryota urens), with its curious jagged 
and torn leaves, which needs only to be 
tapped in order to supply the ‘‘toddy,” of 
which East Indian travellers speak; one of 
the cocoa-nut family (Cocos plumosa) is now 
in flower, and is the first which has bloomed 
in Europe; Seaforthia elegans, the Austre- 
lian cabbage palm, also producing its grace- 
fully drooping, rosy spikes of flowers at the 
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base of the leaves ; Phytelephas macrocarpa, 
whose seeds furnish the celebrated vegetable 
ivory ; Sabal umbraculifera, the great fan 
palm, bearing hundreds of its small, black, 
ripe fruit; several species of the date palm ; 
Martinezia caryotafolia, whose stem is com- 
pletely covered with formidable spines; 
Arenga saccharifera, the East Indian sago 
palm, whose leaves are at least thirty feet 
long; a whole group of the American 
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Chamedoreas, the flower-apikes of some being 
a brilliant scarlet ; and of the canes (Calamus) 
from the Eastern hemisphere. But I should 
only weary the reader by giving a dry list 
like this, and to speak of the uses and appear- 
ance of these glorious trees would occupy 
too much space at present; should it prove 
interesting, I may return to the subject at 
some future time. 


Kew Gardens. C. W. Crocxzs. 


RESEARCHES AMONG GARDEN PEBBLES 


No one would be surprised to hear that 
rarities had been received from the banks of 
the Amoor. A naturalist going out to follow 
the course of that vast river—so much more 
interesting to us now than heretofore, in con- 
sequence of our expected intercourse with 
Japan and the neighbouring regions—might 
reasonably expect to see a great deal that he 
had never seen before, much of which he had 
never heard, and something that no one else 
had ever seen. He would probably meet 
with animal forms, of various kinds, new to 
zoology, and plants of which no botanist had 
ever peered into the flower to count the 
stamens and pistils. 

“‘ Every tributary of the Amoor,” we are 
told, “ swarms with fish.” With what fishes ? 
As a river on the southern coast of Asia fur- 
nishes a fish which delights in wriggling 
itself up the bank—high, if from the dew 
on the herbage not altogether dry—to slide 
along and forage in the country, the strange 
reverse of those Cantonese who forsake the 
land to dwell always on the water; and the 
adjoining sea supplies another—Tozotes jacu- 
lator, the archer (if it had been named in 
these days -ve should have called it, more 
appropriately, the rifleman), who gets his 
living by literally shooting the flies as they 
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glistening missile, a drop of his native element, 
upon his victim, with almost unerring aim, 
at a distance of three or four feet; there is 
no saying, although we may utterly abjure 
“natural selection,” what Nature, in the old- 
fashioned way, may have done for the scaly 
curiosities of that “dragon river,” as it is 
called by the Celestials. Who knows what 
dragons it may contain? Then “the mouth 
of it,” we read—and it is a wide one—“‘is 
concealed by the vast number of aquatic 
planta” which it produces. What giant frog- 
bit, or water-soldier, or fringed buckbean, 
or water-lily, or other monster cousin of 
some favourite among our natives, may not 
be spreading his grand leaves, or opening his 
glorious blossoms there, to be seen, as yet, 
by no one but some broad-visaged, fox-eyed 
Tartar, who had rather, ten thousand times 
over, gather a handful of black beans, than 
gaze upon a new flower, though it were as 
magnificent as that of the Victoria regia itself. 

Well, sooth to say, we do feel a little 
envious of those who are to make the civi- 
lized world acquainted with the wonders, or 
any part of them, which those far distant 
regions of the Orient will assuredly supply. 
But this is an achievement for our betters; 
it is not.our fate to explore the banks of that, 


,, Si on the rocks over his head, squirting his , or any other distant stream—we shall never 
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wander far from home, that is pretty cer- 
tain. But what then? Is it equally certain 
that we shall never find anything new or 
curious at home? 

Have you, for your part, ever tried to do 
so, gentle reader? Have you thoroughly 
examined all the nooks and crannies, all the 
shallows and depths, all the surface and sub- 
strata of the domain, be it small or great, 
which you happen to call your ownP Are 
you accurately acquainted with the contents 
of your own garden P 

Perhaps you begin to think of what you 
found there when you poked in it as a child. 
You recollect the beautiful irridescence of 
some decaying fragment of ancient green 
glass which charmed your eyo. And well it 
might; for you may safely lay your account 
at never finding any gem of equal beauty, go 
where you will. Or you call to mind the 
relics of quaint tobacco-pipes, with very 
small bowls, and very thick, straight stems— 
importations from Holland before the craft 
flourished in these parts—which you used to 
collect as bolts for your crossbow, to let fly 
at, but seldom to hit, the still-speckled robins, 
or other tame youngsters that were innocent 
enough to sit and watch the murderous at- 
tempts you were making upon their persons, 
not suspecting that you could wish to hurt 
them; or perhaps you have some remini- 
scence—you almost wish you had not—of 
having picked up a coin, thin in substance, 
irregular in outline, and green in colour, 
which some knowing playfellow or other, a 
collector, bought of you for a peg-top, and 
carried off, to be treasured up, as you now 
feel inclined to fancy, among the early 
Henries and Edwards in the shallow, velvet- 
lined drawers, the adyta penetralia of his 
cabinet. It may be a consolation to you to 
hear that it is a thousand to one, and much 
more, that it was only a shop-token, of no 
value whatever. Still, if we are to judge at 
all of the worth of things by the pleasure we 
feel in possessing ourselves of them, it is not 
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to be doubted that these archeological acqui- 
sitions of our juvenile experiences were not to 
be utterly despised. 

‘We imagine that we can hear you think. 
ing audibly that these are very trifling ob- 
jects, and new to no one, and that you ex- 
pected to be introduced to something of more 
importance. Wait a moment—look at the 
figures in the annexed cut, they represent 
none of these common things, and we assure 
you the originals turned up in an old Essex 
garden. 

After the abundant rains of the last few 
months—rains much desired by those who 
had watched the effect of the three preceding 
dry winters on the state of the springs— 
there was sure to be plenty of well-washed 
pebbles lying on the surface of any pebbly 
ground which had been turned over in the 
antumn, and there was a good crop of such 
stones inviting inspection, in our own kitchen- 
garden, so we took a turn to look at them. 
Perhaps you think it a strange thing that 
any one should dream of giving heed to such 
rubbish. Have you never seen the indus- 
trious collectors of pebbles, male and female, 
or heard the click of their hammers, as they 
bent over the shingle at the watering-places 
on our south coastP They find something 
interesting to them there, no doubt. Ah, 
but those are seaside pebbles, you say. 
Has it never occurred to you, or to them, 
that you and they have the very same kind 
of stones in your gardens and gravel-walks 
at home? and that the chief difference be- 
tween the two sources of supply is, that those 
on the shore have been made fit for the fingers 
and practicable for examination by the tho- 
rough ablutions they have undergone at each 
returning tide? Many of them have been 
recently ground by the action of the waves, 
perhaps, and so show the colours and other 
secrets of their interior better than the faded 
or rusty stones of the surface inland; but 
otherwise they are in the main identical, and 
one may find as many objects for study or 
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for. the collestion in every thousand of them 
in the one place as in the other. 

However, on a fine bright day in the early 
part of this present month of April, we spent 
half an hour in looking over the domestic 
shingle-bed before mentioned, and not alto- 
gether without success ; several fossils of one 
kind or another were picked up. Among 
the rest was a broken flint, about the size, 
and not unlike the shape, of the half of a 
small Windsor pear. The general arrange- 
ment of the gray marks of the inside—al- 
though there was nothing very definite to be 
seen—was enough to convince a practised 
eye that it was a fossil sponge; and, as it lay 
in the hand, it received a slight tap with the 
hammer. It broke; and there fell out, of a 
small hermetically-sealed cavity within it, a 
white powder. There was not more of it 
than a very moderate consumer of rappee 
would mete out to one of his nostrils—a small 
pinch at the most; but it was white as the 
driven snow, fell heavily on the glove, and 
lay there unmoved by the spring breeze, 
which was stirring at the time, though not 
ungently. It was evident from this fact that 
it was not an imralpable dust; the grains 
were of some size, and might be fossils. 
They were conveyed forthwith into the study, 
dropped into a test-tube of clear water, 
wherein they sank straight to the bottom, 
leaving scarcely a cloud in the liquid through 
which they passed. It was plain to see as 
they descended that they were not coarse 
shapeless lumps, which would have been an 
ill omen; they looked round and much of a 
size, and we had good hopes of seeing some- 
thing. But there was little notion of seeing 
anything new. So many sponges of the 
chalk flints had been already examined, that 
nothing was thought of but the opportunity 
of finding a better specimen than had becn 
heretofore secured of some organism quite 
familiar to us. 

The lens was soon turned upon these, 
however, and a glance was sufficient to show 


rey 


that we had been lucky thatmorning. There 
lay, brilliant from their exceeding whiteness, 
in striking contrast with the dark slate slab 
on which they had been deposited, a host of 
sponge spicules of perhaps eleven different: 
forms, five of which (Figs. 1, 2, 3, 10, and 11) 
were absolutely new to us, and three others- 
(Figs. 4,6, and 9) so unlike in appearanee 
to those of which they may perehanee be the 
representatives as not to be atonce recognized. 
The “ Micrographic Dictionary” was taken 
down ; but, although it exhausts the Roman 
and borrows a portion of the Greek alphabet 
to find letters of referenee enough for the 
many curious figures it displays, there was 
only one to be seen like any of them. Man- 
tell’s ‘“‘Medals of Creation” was examined 
with as little success. Upon considering the 
spicules represented in “Geology in the 
Garden,” three of them only seemed near 
akin to three of those before us (Figs. 4, 6, 
and 9). 

But let us examine them. Fig. 1 pro- 
claims its own name. It is a simple ring; 
the annular spicule, then. 2 is like a solid 
round-edged wheel, with a slightly raised 
nave; rotate. 3 is a very curious spicule. 
It has the appearance of a ring or hoop, with 
a membrane stretched tightly over it, in the 
eentre of which is a slight elevation, while 
from the outer margin of the whole, at exactly 
equal distances, protrude eight spines; cly- 
peate, octoradiate, might suitably character- 
ize it. 4 is sugar-loafshaped, and encircled 
from base to summit with rings; conoid, 
annulate, would convey an idea of its form. 
5 is the ever-prevalent globular spicule. 6 is 
also spherical, ornamented with round pro- 
tuberances; globular, mammillated, there- 
fore. 7 and 8—roughly figured, as one by 
Dr. Mantell, apparently—are cruciform. 9 is 
possibly a variety of the ordinary triradiate 
spicule. It is obscurely heart-shaped, with 
three horns, two at the broader and one at 
the narrower end; cordate, cornute, might 
be admissible, if it should require a name. 
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10 is triradiate ; but, unlike the one which 
is so familiar to us, which has three needle- 
like points, each of its three arms ends in 
a roundish knob ; it may be described, there- 
fore, as triradiate, with capitate rays. 11 is 
egg-shaped, with a slender shaft passing 
through it in the direction of its longer axis ; 
ovate, verruculate, perhaps. 

In all probability five of the above at 
least, perhaps eight, have neither been figured 
nor described before; and if so, a stone, 
which has been knocked about with the spade 
and turned over with the hoe or rake, once or 
twice a-year for centuries, it may be, proves 
to be a casket—an agate casket we might call 
it, without much exaggeration—in which has 
been locked up unknown curiosities (who 
shall say how ancient ?), which in every qua- 
lity—fineness of material, delicacy of form, 
accuracy of finish—would defy all the guilds 
of fairyland to produce their like. And so 
much for home researches. 

Marvellous is the variety of design exhi- 
bited in these tiny bones of sponges; for 
bones, according to the office they fulfil in 
the animal economy, they may fitly be called. 
The living jelly, which is the creature’s flesh, 
is rendered firm by the intermixture and 
interlacing of these calcareous or siliceous 
rings, and pins, and caltrops, and hooks, and 
crutches, which are so arranged, we may be 
sure, as to give mutual support to one 
another. Humble as they are among natural 
objects, then, they bear clear testimony to 
the wisdom which the Creator has been 
pleased to manifest in his works; for what 
cunning of the skilled artificer would suflice 
to mould such atoms of the proper shape, and 
dispose them in the positions required, for 
the purpose they are to answer? The mea- 
suring and adjusting of these microscopic 
balls and rings, and placing them in depend- 
ence one upon the other, required the same 
hand that fran.ed, the huge orbs of heaven, 
and launched them into space to gyrate for 
their appointed fime round the vast circles 


which they describe. Well worthy of con- 
templation are these minute objects, then, 
even in this high point of view. 

But they may prove to be of use to science 
also, perhaps, by helping us to distinguish 
one species of sponge from another ; or they 
may serve to determine the question of the 
nature of the ventriculite. 

One kind of branching sponge, when en- 
veloped in flint, has a considerable likeness 
to the root of the ventriculite, and may be 
easily mistaken for it, if it so happens that it 
exhibits no marks of structure at the smaller 
end. The specimen represented in our cut 
(Fig. 13) may be a sponge, or the root of a 
ventriculite. The ventriculite—fossil mush- 
room—most commonly occurring in the flint 
gravel has properly, when full grown, the 
form of Fig.12. The holes round the bottom 
mark the places where the roots passed into 
the soft chalk, perhaps. But as they now 
appear in the flint, they are not to be readily 
distinguished from perforations of the same 
character left by the ends of the branches of 
some kinds of sponge. And as neither the 
mushroom-like form, nor the indented margins 
exhibited in Fig. 12, has place in the very 
young ventriculite, there is some danger that 
those who have not the opportunity of com- 
paring a considerable number of specimens 
may confound the two fossils. 

The question is, Does the root part of the 
ventriculite afford any spicula which properly 
belong to it? Mr. Toulmin Smith says, No; 
for the ventriculite is a polypidom—the frame- 
work of a vast assemblage of minute polypes. 
Others reply, It may have spicules; for there 
is nothing actually known which forbids the 
belief that these fossils are the remains of a 
highly organized kind of sponge. Certain it 
is that upon breaking the flints which contain 
the roots of ventriculites, many spicules are 
often found placed exactly where they might 
be looked for were these fossils the remains of 
sponges. Henry Exvey. 

Broomfield Vicarage, Chelmsford. 
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THE STRUCTURE AND MOVEMENTS OF COMETS. 


“ The blazing star, 
Threatening the world with famine, plague, and war; | 
To princes, death; to kingdoms, many curses; 
To all estates, inevitable losses ; 
To herdsmen, rot; to ploughmen, hapless seasons; 
To sailors, storms ; to cities, civil treasons.” 


APPEARING suddenly in the nocturnal sky, 
and often dragging after them tails of im- 
mense size and brilliancy, comets were well 
calculated, in the earlier ages of the world, 
to attract the attention of all, and still more 
to excite the fear of many. It is the almost 
unanimous testimony of history, during a 
period of upwards of 2000 years, that comets 
were always considered to be peculiarly 
“ominous of the wrath of heaven, and as 
harbingers of wars and famines, of the de- 
thronement of monarchs, and the dissolution 
of empires;” and, indeed, those times have 
not long since passed away. However little 
attention might have been paid by the an- 
cients to the more ordinary phenomena of 
Nature, yet certain it is that comets and 
total eclipses of tiie sun were not easily for- 
gotten orlightly passed over. Hencethe aspect 
of remarkable comets that have appeared 
at various times have been handed down to 
us, often with circumstantial minuteness. 

A comet usually consists of three parts, de- 
veloped somewhat in the following manner:— 
A faint luminous speck is 
fi 2, discovered by the aid ofa 
rast ue iit good telescope(Fig. 1); the 
Ran peer size increases gradually, 

et Hse and after some little time 
a nucleus appears, that is, 

a part which is more con- 
Fic.” 1,— Telescopic densed in its light than 
Comet, without 2° the rest (Fig. 2),somctimes 
nucleus, circular, sometimes oval, 
sometimes even radiated like a star. Both 
the size and brilliancy of the object still 
progressively increase, the coma, or cloud- 






like mass around the nucleus, becomes less 
regular, and a tail begins to form, becoming 
fainter as it recedes from the body of the 
comet. This tail increases in length so as 
sometimes to spread across a large portion 
of the heavens; sometimes there are more 
tails than one, and frequently the tail seems 
broken off, or much narrower in parts. The 
comet approaches the sun in an undula- 
ting curvilinear path, which is preqneney 
almost a straight line. It 
generally crosses that part 
of the heavens in which 
the sun is placed, so near 
the latter body as to be 
lost in its rays; but it 
emerges again on the 
other side, frequently with 
increased brilliancy and 
length of tail. The phenomena of disap- 
pearance are then, in the reverse order, the 
same as those of its appearance. 

In magnitude and brightness comets ex- 
hibit great diversity ; some are so bright as 
to be visible in the daytime; others, and 
indeed the majority, are quite invisible, ex- 
cept with powerful optical assistance. Such 
are usually called telescopic comets. The 
appearance of the same comet at different 
periods of its return is so varying, that we 
can never identify a given comet with any 
other by any mere physical peculiarity of 
size or shape, until its elements have been 
calculated and compared. It is now known 
that “ the same comet may, at successive re- 
turns to our system, sometimes appear tailed, 
and sometimes without a tail, according to 





Fig. 2.— Telesco- 
pic Comet, with 
a nucleus. 
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ite position with reapect to the earth and the 
wan, and there is reason to believe that 
-eomets in general, from some unknown cause, 
decrease in splendour in each successive re- 
‘volution.” (Smythe, ‘“‘ Cycle,” vol. i. p. 235.) 
The periods of comets in“their revolution 
vary greatly, as also do the distances to 
which they recede from the sun. Whilst the 
orbit of Encke’s comet is contained within 
that of Jupiter, the orbit of Halley’s extends 
bayond Neptune. Some comets, indeed, 
proceed to a far greater distance than this, 
whilst others are supposed to pass into 
curves, which do not, like the ellipse, return 
into themselves. In this case they never 
come back to the sun. Such orbits are either 
parabolic or hyperbolic. The density or mass 
of comets is exceedingly small, and their tails 
consist of matter of such extreme tenuity, 
that the smallest stars are seen through 
them-—a fact first recorded by Seneca. That 
the matter of comets is oxceedingly small is 
abundantly proved by the fact, that they 
hare, at ‘times, passed very near to some of 
the planets without disturbing their motions 
in any appreciable degree. Thus, the comet 
of 1770 (Lexell’s), in its advance to the sun, 
got entangled among the satellites of Jupiter, 
and remained near them four months, with- 
eut in the least affecting them, as far as we 
know. It can, therefore, be shown that this 
comet's mass could not have been so much 
as 1-5000th that of the earth. The same 
comet, also, came very near the earth on 
July 1, its distance at 5h. that evening being 
about 1,400,000 miles; so that, had its quan- 
tity of matter been equal to that of the 
earth, it would, by its attraction, have caused 
‘our globe to revolve in an orbit so much 
larger than at present, as to have increased 
the length of the year 2h. 47m., yet no 
sensible alteration took place. The comet of 
837. remaiged fer a period of four days 
within 3,700,v00,gniles with a similar resu)t. 
A, "ery little argument, therefore, suffices. to 
show the futility of the idea of any danger 


happening to our planet from the advent of 
any of these wandering strangers. Indeed, 
instead of comets exercising any influence on 
the motions of planets, there is the most con- 
elusive evidence that the contrary influence 
prevails, of planets on comets. This fact is 
strikingly exemplified in the history of the 
comet of 1770, just referred to. At its ap- 
pearance in that year, this body was found 
to have an elliptical orbit, requiring for a 
complete revolution only 54 years; yet this 
comet, although a large and bright one, had 
never been observed before, and has, more- 
over, never been seen since; the reason being 
that the influence of the planet Jupiter, in a 
short period, completely changed the cha- 
racter of its course round the sun. 

A. comet may move either in an elliptie, 
parabolic, or hyperbolic orbit; but, for rea- 
sons with which our mathematical readers 
are acquainted, no comet can be periodical 
which does not follow an elliptic path. In 
consequence, however, of the comparative 
facility with which the parabola can be cal- 
culated, astronomers are in the habit of ap- 
plying that curve to represent the orbit of 
any newly-diacovered body. Parabolic ele- 
ments having been obtained, a search is then 
made through a catalogue of comets, to see 
whether the new elements bear any resem- 
blance to those of any object that has previ- 
ously been observed ; if so, an elliptic orbit 
is calculated, and a period deduced. The 
elements of a parabolic orbit are five in 
number :— 

1. The time of perihelion passage, or the 
moment;when the comet arrives at its least 
distance from the sun.* 

2. The longitude of the perihelion, or the 
longitude of the comet at the time it reaches 
thi» point. ; 

3. The perchelion distance, or the distance 
of the comet from the sun, expressed in radii 
of the earth’s orbit, taken as unity. 


* Ta an elliptic orbit, the corresponding extreme 
distance from the sun is called the aphelion. 
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4, The longitude of the ascending node of 
the comet's orbit, as seen from the sun. 

5. The inclination of the orbit, or the 
angle.between the plane of the orbit and the 
ecliptic. 

It is also necessary to know whether the 
comet moves in the order of the signs, or in 
the contrary direction: in the former case 
its movement is said to be direct; in the 
latter, retrograde. In an elliptic orbit we 
require to know the eccentricity ; from which, 
with the perihelion distance, we can ascertain 
the length of the major axis, and conse- 
quently the comet’s periodic time. We 
should remark that the eccentricity is not 
the linear distance of the centre of the ellipse 
from the focus, but the ratio of that quantity 
to the comet’s mean distance. Up to the 
present time the orbits of about 270 comets 
have been calculated. 

To the early astronomers the motions of 
comcts gave rise to great embarrassment. 
Tycho Brahe, the celebrated Dane, thought 
that they moved in circular orbits; Kepler, 
on the other hand, suggested a straight line. 
Hevelius seems to have first remarked that 
cometary orbits vvere much curved near the 
perihelion, the concavity being towards the 
sun. He also threw out an idea relative to 
the parabola, as being the form of a comet’s 
path, though it does not seem to have occur- 
red to him that the sun was likely to be the 
focus (“ Cometographia,” fol., Gedani, 1668). 
Borelli suggested an ellipse or a parabola. 
Sir William Lowér was probably the first to 
hint that comets sometimes moved in very 
eccentric ellipses ; this he did in his letter to 
his “especiall goode friend Mr. Thomas 
Harryot,” dated February 6, 1610. JDirfel,a 
native of Upper Saxony, however was the first 
to prove anything; which he did in 1681, by 
showing that the celebrated comet of the pre- 
ceding year moved in a parabolic orbit. 

History informs us that some comets have 
shone with such splendour as to have been 
distinctly seen inthe daytime. The comets 


of 45, 575 a.p., 1106, 1402, 1532, 1577, 1618, 
1744, 1843 (i.), 1847 (i.), 1883 (iii,), are the 
principal ones which have thus been.observed. 
There are several well-established instances 
of the separation of a comet into two or more 
portions. Seneca mentions an instanes 
(“ Quest. Nat.,” vii. 16). Such wasthe case 
with Biela’s comet in 1845. When first de- 
tected, on November 28, it presented the 
appearance of a faint nebulosity, almost ciz- 
cular and with a slight condensation towards 
the centre ; on December 19, it appeared some- 
what elongated, and by:the end of the month 
the comet had actually separated into two 
distinct nebulosities (Fig. 3), which travelled 
together for more than three months; the 
maximum distance (157,240 miles) was attained 
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Fic, 8,—Diela's Comet, 1846. (Telescopic view. ) 


on March 3, 1846, after which it began gra- 
dually to diminish until the comet was lost 
sight of inthe middle of Apml. Atits return 
in 1852, the separation was still maintained, 
but the distance had increased to 1,260,000 
miles. At its return in 1859, the comet does 
not appear to have been detected, owing to 
its unfavourable position.* 

The question whether or not comets are 
self-luminous, has never been satisfactorily 
settled. The high magnifying power that 
may sometimes be brought to bear on them 
tends to show that they shine by their own 
light. Herschel was of this opinion from his 
observations of the comets of 1807 and1811(i.). 

* Comet i. of 1860, discovered in Brazil by Liais, 


had a double nebulosity, resembling, it would seem, 
that of Biela’s comet, 
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Tt is ‘tnanifest, however, that if the existence 
of phases could be certainly known, +this 
would furnish an irrefragable proof that 
comets shine by reflected light. It has 
been asserted, from time to time, that such 
phases have been seen, but the statements 
made are upsupported. Delambre mentions 
that the registers of the Royal Observatory at 
Paris exhibit undoubted evidence of the exist- 
ence of phases in the comet of 1682. Neither 
Halley nor any other astronomer who ob- 
served this comet have given the slightest 
intimation of their having seen phases. James 
Cassini mentions the existence of phases in 
the comet of 1744 (“ Mém. Acad. Sciences,” 
1744, p. 303); on the other hand, Heinsius 
and Chésaux, who paid particular attention to 
this comet, positively deny having seen any- 
thing of the kind. More recently, Caccia- 
tore, the celebrated Italian, expressed a posi- 
tive conviction that he had seen a crescent in 
the comet of 1819. “It was found, however, 
that the position he assigned to the line 
forming the horns of the crescents, was in- 
compatible with the supposition that the 
comet shone by the light of the sun.” 

Arago sums up by saying that the obser- 
vations of M. Cacciatore prove only that the 
nuclei of comets are sometimes very irregular 
(“ Pop. Ast.,” vol. i. p. 627, Eng. ed.). Her- 
schel states that he could see no signs of any 
phases in the comet of 1807, although he 
fully ascertained that a portion of its disc 
was not illuminated by the sun at the time of 
observation (Phil. Trans.,” 1808, p. 156). 
The general opinion now is against the exist- 
ence of phases, andthus we must consider that 
comets shine Ly their own inherent light. 

Some comets have been observed with 
round and well-defined planetary discs. 
Seneca relates that one appeared after the 
death of Demetrius, king of Syria, but little 
inferior to tb~ sun, being a circle of red fire, 
gparkling with sich a light as to surmount 
ene obscurity of night. The comet of 1652, 


eer by Hevelius, was nearly as large as the 






moon, and well defined, though not nearly so 
bright. 

There are several curious phenomena con- 
nected with the tails of comets which require 


notice. It was observed by Pierre Apian 
that the trains of five comets, seen by him 
between the years 1531 and 1539, were 
turned from the sun, forming an imaginary 
prolongation of the radius vector, or the line 
joining the sun and comet; as a general 
rule this has been found to be the case,* 
although exceptions do occur. Thus, the 
tail of the comet of 1577 deviated 21° from 
the line of the radius vector. In some few 
instances, when a comet had more than one 
tail, the second extended more or less towards 
the sun, as was the case with the comets 
of 1823 and 1851 (iv.). Although comets 
usually have but one tail, yet two is by no 
means an uncommon num- 
ber (Fig. 4), and indeed 
the great comet of 1825 
had five tails, and that of 
1744 as many as six, ac- 
cording to Chésaux. The 
tails of many comets are 
curved so as frequently to 
resemble in appearance a 
sabre; such was the case 
with the comets 1843, 
1844 (iii.), and 1858 (v.) amongst others. The 
comet of 1769 had a double curved tail, 
thus wm. 

The trains of some great comets have been 
seen to vibrate in a manner somewhat simi- 
lar to the Aurora borealis. These vibrations 
commence at the head, and appear to traverse 
the whole length of the tail ina few seconds. 
It was long supposed that the cause was con- 
nected with the nature of the comet itself, 
but Olbers has pointed out that such appear- 
ances could only be fairly attributed to the 
effects of our own atmosphere, for this rea- 





Fig. 4,.—- Comet i. 
1847, on March 80, 
with a bifid tail. 
(Telescopic view. ) 


* The researches of M. Edward Biot show that 
this fact was known to the Chinese long before the 
time of Apian (“‘ Comp, Rend.” xvi., p. 751). 
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son :-~- The various portions of the tail of a 
large comet must often be situated at widely 
different distances from the earth, so that it 
will frequently happen that light would re- 
quire several minutes longer to reach us from 
the extremity of the tail than from the end 
near the nucleus. Hence, if the corrusca- 
tions were caused by some electrical emana- 
tion from the head of the comet, even if it 
occupied but one second in passing over the 
whole surface, several minutes must neces- 
sarily elapse before we could see it reach the 
tail. This is contrary to observation, the 
pulsations being almost instantaneous.” 

Comets have been seen to pass over the 
sun’s disc. One of the most remarkable in- 
stances occurred on themorning of November 
18, 1826. The phenomenon was anticipated 
by Gambart, and said to have been witnessed 
by him and Flaugergues. There is some 
doubt on this point. 


The following is an excellent instance of 
the ever-changing appearance of comet@; it 
relates to the one of 1769 :—On August 8, 
Messier, whilst exploring with his two-foot 
telescope, perceived a round nebulous body 
which turned out to be a comet. On the 15th 
the tail became visible to the naked eye, and 
appeared to be about 6° in length; on the 
28th, it measured 15°; on September 2, 36°; 
on the 6th, 49°; on the 10th, 60°. The comet 
having now plunged into the sun’s rays, 
ceased to be visible. On October 8, the peri- 
helion passage took place; on the 24th of the 
same month it reappeared, but with a tail of 
only 2°; on November 1 it measured 6° ; on 
the 8th it was only 23°; on the 30th it was 
14°. The comet then disappeared” (‘‘ Mém. 
Acad. Sciences,” 1775, p. 392). 
GrogGcE KF. CHaMBERS. 
Eastbourne. 


A LESSON IN PHYSIOLOGY. 


T wave often erxtertained the idea of study- 
ing physiology, and should very much like 
to commence; but it is too formidable an 
undertaking. The very terms employed are 
of themselves sufficient to prevent a non- 
scientific man from following such a pursuit. 
Besides, to do so effectively, one ought to 
observe the operations of a dissecting-room, 
and these I have neither the taste nor the 
opportunity to witness.” 

These were the remarks by which we 
were met, as we one day advised our friend 
W—, who was in a somewhat depressed 
state of mind in consequence of a sudden 
bereavement, to apply himself to the study 
of zoological or physiological science, as a 
means of diverting his thoughts, to some ex- 
tent, from the subject that caused him so 
much grief and preyed so seriously upon his 
mind. 


“Tf you commenced your studies by ats 
tempting at once to investigate and compre- 
hend the intimate parts of the human ana- 
tomy, no doubt you would find your task 
somewhat perplexing; but come and visit 
me this evening, and we will see whether 
there is no easy ascent to the ground that 
you desire to attain. I will endeavour to 
put you in the right track, and you may 
then use your discretion as to whether or 
not you will prosecute your journey.” 

“ Agreed,” said our friend; and it was 
arranged that on the following evening we 
should be prepared with a suitable object, 
from which our first lesson might be de- 
rived. 

The next morning being remarkably fine, 
we took the opportunity of making an ex- 
cursion to a neighbouring pond, for the pur- 
pose of seeking the desired specimen for our 





friend? who, punctual to his appointment, 
masiiivhis appearance in the evening. 

“What on earth have you got there?” 
he exclaimed, as, entering our parlour, he 
frend us busily employed in adjusting our 
microscope, to examine one of the results of 
our morning's scarch. 

‘\A bamgry ereature, to which I have 
jost given a meal, in order that it may the 
better serve to illustrate the process of diges- 
tion.” 

‘Over friend approached with rather an 
inquisitive look, but when we placed in his 
hand the glass slide, upon which we told 
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his conviction that we had invited him for 
the express purpose of amusing ourselves at 
his expense. And, in fact, our friend's re- 
mark was quite anticipated by us; for, tothe 
ordinary observer, there was nothing visible 
upon the slide, excepting a small square piece 
of thin glass, apparently possessing a bluish 
tinge. Laying the slide upon the stage of 
the microscope, however, and adjusting the 
focus, we quietly drew our friend back to 
the table (for he had turned sullenly away 
from us, and was seeking the nearest easy 
chair), and requested that he would examine 
the slide through the instrument. Just 
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Fia. 1.—Hydatina senta, as it appears when fed with indigo. «a, stomach; 8, rudimentary liver; c, cloaca, or 
distended termination of the alimentary canal; an, anus, excretory aperture; d, young in process of 


development; ¢, contractile vessel, rudimentary heart; f, jaws. 


The cilia (c:l) are seen to attract 


numerous currents of indigo, and repel unsuitable substances in the opposite direction. 


him there lay the object to be examined, he 
tattered an exclamation (which you, reader, 
are quite at liberty to imagine), indicating 


* A very simple and effective method of procuring 
the aquatic inhabitants of pools, is by dragging a ring 
net, made of calico, and screwed to the end of an 
ordinary walking-stick, through the vegetation grow- 
ing in or upon the surface of the water; and then, 

ing allowed the water to drain off, pouring the 
sediment that remains in the net into a wide-necked 

-bottle, which has been previously filled one- 
‘half or two-thirds ful} of clear water from the same 
- A Hittle p- otice will soon enable the student 
yuish the larger forms of animalcule, and 

them by means of a glass “ dipping-tube,” t 

of the misroscope. ’ 


Imagine his amazement, when, on looking 
through the tube, he saw the creature here 
represented (Fig. 1) swim slowly across the 
illuminated field ! 

“Well,” said he, after his surprise had to 
some extent abated, “I owe you an apology ; 
but I really thought you were trifling with 
me. What is this creature? Was it really 
upon that slide ?” (and he looked doubtingly 
at the last named). “ And how many 'times is 
it magnified? and where did you get ft ?” 

We removed the slide once more, and 
pointed out to him a diminutive, white, mov- 
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ing speck, beneath the covering glass, which 
protected the drop of water upon the slide, 
and which contained, along with the animal- 
cule, a little indigo in solution, that was to 
serve it as a supply of food. 

The animalcule is called Hydatina senta, 
a name given to it, I believe, by a Prus- 
sian microscopist, called Ehrenberg,* who 
has devoted his whole life to the investi- 
gation of these minute forms of animal ex- 
istence, and I have selected it in conse- 
quence of its transparency, the simplicity of 
its internal structure, and the facility with 
which it may be obtained from almost any 
pool or running stream. 

It belongs toa group of animals of the 
worm tribe, called Rotatoria, from a peculiar 
apparatus they possess, and which will be 
described hereafter. An examination of its 
external form will show you that the body is 
divided into rings or sections, and at the 
posterior termination you will notice a kind 
of forked tail or ‘“‘ pedicle,” which serves as 
a member of locomotion, the creature em- 
ploying it to grasp objects as it proceeds, and 
by this means to pull or push itself on- 
wards.t At the anterior part of the body, and 
almost continuous with it, is the head, and 
quite in front you will find the ‘ rotatorial ” 
apparatus, which serves as an organ of loco- 
motion and nutrition (lig. 1). 

This remarkable appliance consists of a 
vast number of minute hair-like fibres, pro- 
longations of the delicate external investiture 
of the animal, termed cilia, which are kept 
in a state of constant vibration, causing a 
current of water to flow continuously in the 
direction of the mouth, and to bring with it 
the food upon which the animalcule subsists ; 
in this case, as you see, particles of indigo. 


* Ehrenberg discovered an almost incredible num- 
ber of microscopical organisms, but his account of 
the natural history and anatomy of these creatures is 
by no means correct, 

+ The pedicle of Hydatina, and other rotatorial 
worms, corresponds with the same organ in the 
Natentie, or larger swimming worms, 


“ What!” exclaimed our friend, “ do. you 
mean to say that those little fakes are the 
indigo that you have dissolved ia the 
water P”’ 

Most assuredly; for although to the 
naked eye the water drop seems to..be 
merely tinged with blue, yet when yeu ex- 
amoine it microscopically, you can thus detect 
the particles held in solution. But to re- 
sume. 

In another species of the group (Rotifer) 
this ciliary apparatus so closely resembles 
a pair of revolving wheels, that it was long 
believed to be such, and the creature was 
commonly known as the “ wheel-animal- 
cule.” 

The food, then, being conveyed to the 
mouth through the agency of these cilia, 
enters the gullet, or, as it is scientifically 
called, the ‘‘ esophagus ;” and is there sub- 
jected to a masticating process, by means of 
a pair of jaws, which you will perceive 
working incessantly to and fro, but at some 
little distanee from the ciliary apparatus.* 

These jaws, which are shown consider- 
ably magnified in Fig. 2, f, may be said to 
foreshadow the masticating organs of the 
higher races of animals, more especially 
those of the insect tribes. 

Having gone through this ordeal, the 
food then passes rapidly into the simple 
stomach (Figs. 1, a, and 2), where you may 
see the blue substance accumulated in con- 
siderable quantities, and there it is daly 
digested. 

Tn owr case you are aware that this fuac- 
tion takes place through the solution of the 
food in the stomach by the gastric juice, 
which converts it into a kind of creamy com- 


*« If the reader should not have a living specimen 
for observation, he may easily comprehend the cha- 
racter of the movement performed by the jaws, if he 
partially closes his fists, and placing the palms and. 
knuckles in juxtaposition, works them against one 
another by opening and closing the fingers. A simi- 
lar motion in these jaws enables them to kuead the 
food in its passage. ; 
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pound, termed “‘chyme.” This chyme passes 
on into the alimentary canal or intestine, at 
the commencement of which it is mixed with 
the fluid secreted by the liver, well known 
to you as the “bile,” and the nutritive por- 
tion of the chyme, ‘the ‘“‘chyle,” as it is 
called, is absorbed in a liquid form, by a 
special system of vessels, and conveyed by 
the “lacteals,” or chyle-ducts into the blood. 
In the latter form it is circulated through 
the system, and aids in the formation of the 
various tissues of which the body is com- 


posed. 


having previously yielded up its nutrient 
materials to the circulating system, it is 
ejected at the anal orifice (Figs.1 and 2, an). 
So much for the digestive apparatus of Hy- 
datina. This portion of its anatomy is simple 
enough—is it notP—and nothing can more 
clearly foreshadow the complicated organs 
that perform the same function in the higher 
animals. When you come to examine these, 
you will find that the higher you rise in the 
series, the more perfectly do the liver and 
one or two other organs, which are here 
obscure, become specialized, each having a 





»,—Digestive Apparatus of Hydatina. J, jaws; s, supposed salivary glands; /, rudimentary liver; «. alimen- 
tary canal; an, anal orifice ; cl, cloaca. | 


Now, if you examine the stomach and re- 
maining portion of the alimentary passage of 
Hydatina (the whole of which is easily dis- 
tinguishable through its dark blue contents), 
you will perceive it to be imbedded in what 
might be mistaken for green fat (Fig. 1, 8, 
and Fig. 2, 7); this is supposed to be a rudi- 
mentary form of the liver, coloured by the 
bile, which is poured into the stomach (or 
absorbed through its walls), and there mixes 
with the food as it progresses. The last- 
named accumulates in considerable quanti- 
ties near the posterior extremity of the in- 

ie, which is greatly dilated, and forms 
cloaca (Fig. 1, c, and Fig. 2, cl); and 


distinct place in the body assigned to it, but 
all communicating with the digestive canal, 
from which the nutritive fluid is conveyed 
to the great central organ of circulation—the 
heart—and constantly propelled by this or- 
gan to all parts of the animal frame. 

“It is very wonderful,” said my friend, 
“ And has this invisible creature a heart and’ 
circulating system, as well as a stomach for 
the digestion of its food ?” 

Before I answer that inquiry, I must re- 
mind you that, as you well know, in order that 
the blood of the higher animals may be re- 
tained in its purity, and enabled, so to speak, 
to do its duty in the animal fabric, it must 
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be brought from time to time into contact 
with the atmosphere, to which it gives off 
the superfluous carbonic acid gas that it has 
absorbed in its passage through the system, 
and receive in its place a supply of oxygen. 
In aquatic animals, the blood derives its 
oxygen from the air contained in the water, 
the latter element being admitted into some 
portion of the body, and brought into com- 
munication with the blood-vessels ; or, in 
other cases, the sanguineous fluid is con- 
veyed to some special external organ that is 
always in contact with the water. The in- 
terchange of gases takes place between the 
blood and the atmosphere (or the water in 
which it is contained) through the membrane 
of the vessels in which the former circulates. 





Fia. 3.—Cireulating Apparatus in sifu. ¢. contractile 
vessel ; cl, cloaca; v, vascular system. 

In Hydatina, and the other animals of 
this group, just as the digestive process is 
extremely simple, so also are those of circu- 
lation and respiration, for the chyle, or 
nutritive portion of the digested food, finds 
its way from the alimentary canal into a 
special system of vessels, where it is, in all 
probability, mixed with water; and the fluid 
thus formed is circulated through the body,* 


* This fluid is called “chylaqueous;” and the 
system of vessels through which it circulates has 
been denominated the “ vascular water system.” An- 
other peculiarity of this and other similar forms is, 
that the whole of the internal portion of the body is, 
more or less, filled with fluid, which serves as a 
means of respiration, and perhaps also of nutrition. 


85 


in the same manner as the blood of the 
higher animals. 

And now, I am prepared to answer your 
inquiry, “ Whether or not the creature pos- 
sesses a heart.” 

If you observe the posterior part of the 
body carefully, you will perceive a tolerably 
large transparent vessel, which appears to be 
oval as you view it, and which suddenly con- 
tracts from time to time, and then slowly 
expands again. 

This is the rudimentary “ heart,” which, 
when it contracts, forces the “ chylaqueous 
fluid” into the system of vessels connected 
with it, some of which you may see passing 
towards the head, on either side of the body ; 
and as it absorbs that fluid (in all proba- 
bility from the cavity of the body itself), it 
becomes gradually dilated, and assumes a 
somewhat globular form. 

The little creature is, moreover, furnished 
with a number of longitudinal and transverse 
muscles (see Fig. 1), which enable it to con- 
tract its whole body to such an extent that it 
can shrink up into a ball, retracting at the 
same time its ciliary apparatus and its foot ; 
and this movement, which is frequently re- 
peated, aids considerably in the circulation 
of the *‘ nutritive fluid.” 





Fic. 4.—Contractile Vessels, with commencement of 
circulating tubes. a, dilated ; b, contracted 


“What is that oval body that I see 
above the digestive organs? it appears more 
opaque than the other parts, and seems quite 
immovable.” 

That is an egg; or, more correctly 
speaking, an embryo, in process of develop- 


ment; for this creature, although so lowly 
organized, bears its young alive. 

But, my friend, I think your first lesson 
in physiology has been sufficiently pro- 


tracted. You have seen how a little crea- 


ture, invisible to the naked eye, may still be 
formed by the Almighty Hand, perfect in all 


traced within its body, you will perceive that 
it has its sensations of pleasure and pain, as 
well as all other animated beings; and I once 
more recommend you, if you wish to cultivate 
A nearer acquaintance with Him whose pre- 
senco may thus be detected even in the in- 
visible world, to pursue the study that we 


its internal and external parts; and whenI have commenced this evening. 


tell you that even a nervous system has becn 
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Ir is related of Christiana, the daughter of 
Linneeus, that while walking in her father's 
garden, in the evening of a hot and brilliant 
summer's day, now and then watering some 
favourite plants with her arrosoir, her atten- 
tion was arrested by flashes of light which 
were emitted by some flowers of nasturtium. 
Coleridge, the poct, thus alludes to it:— 
“ Tis said, on summer's evening hotr, 


Flashes the golden-colonred flower, 
A fair electric flame.’ 


Strolling at twilight, or in the evening, 
by the hedge-row, or along the field-path, at 
this season of the year, especially over the 
sandy soil of the Surrey hills, you will sec 
little sparkling gems illuminating the banks 
which divide the fields. Should you be for- 
tunate enough to entrap one of these living 
jewels, it will be found, on examination by 
daylight, to have legs and wings, if it be a 
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emreenes 


Should you be sailing down the Mersey, 
or merely crossing that stream in the ferry- 
boat from Liverpool to Birkenhead, in the 
autumn time (particularly if the evening be 
such as to overshadow the harvest moon), 
you will be delighted and surprised to notice 
that as the vessel cleaves the water, it will 
appear to be floating ‘“‘on the realms of 
light.” A closer examination of the water 
shows it to be charged with minute infusorial 
animaleules (Pyrosoma at/antica), only to be 
discovered by a microscope; every one of 
them, however, glows with light. Down 
some of the lead mines in Derbyshire, the 
miners throw out with the ore a pretty green- 
ish-blue crystal stone like bits of the frozen 
sea, This is called “fluor spar.” There is 
such an abundance of it, that some of the 


' operative chemists sell it at a few pence per 


male, but no wings if it be a female; it is, in | 


fact, an insect which naturalists have named 
the Cicindela, or “ Sparkler.” You doubt- 


less have heard of it by the familiar name of | 


the glow-worm, more correctly glow-bectle. 
There is also to be found in the gardens 
about Twickenham and western parts of 
Middlesex, a kind of centipede-looking worm, 
which leaves behind it a trail of phosphoric 
light, as it takes its moonlight rambles over 
the gravel walk. 
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pound. Ifyou make this spar warm over a 
flame, holding it with a piece of wire, and 
then take it into a dark room, it will shine 
with a very curious flickering blue light. 
While in the dark room, be provided with a 


' few lumps of sugar ofsuch ape as you can 


break between the fingers. Now divide 
them, and a flash of light will be visible ; rub 
the lumps of sugar together, and there will 
be more light. 

On many of the commons of England, 
and by the sides of numerous brooks, willow- 


trees are allowed to grow here and there. 
One more venerable than the rest has per- 
haps begun to decay, and you may help 
yourself to pieces of its trunk without saw 
or axe, Country boys call it “ touchwood,” 
for if a spark fall upon it, it will burn like 
tinder. When the day has been unusually 
warm and bright, this touchwood, if taken 
into a dark place, will shine with a most sin- 
gular and beautiful phosphoric light. 

In that warm region of the earth where 
Cayenne pepper grows, whore the coffee. 
plant flourishes, and where the sugar-cane is 
an immense grassy weed, innumerable in- 
sects may be seen at stnsetl skitting and 
dancing in the air, as we cee gnats do during 
our meadow walk in this country. Every 
one of these little creatures, called in that 
country “ fire-flies,” teems with light, and so 
brilliant are they that three of them placed 
under a glass, on a dark night, would give 
light enough to enable you to read Recrea- 
tive Science or the Daily News. The zgnis 

or * Will-o’-the-wisp,” has afforded 
the poets and romance-writers many a my- 
thical theme, such as the following hy 
Darwin :— 
, “On distant swampy heath I sce 
A Will-o’-the-wisp '—Ah! luchless hie 


Who to next hamlet bends his way 
That glimpse will lead him far astray. 


This luminous vapour is often seen during 
the summer months hovering over marshes, 
or undrained meadows in the vicinity of stag- 
nant pools; the slightest breath of air causes 
it to flit and move as if it had life. 

Sitting in our garden watching the Queen 
of Night, the Silver Moon. we see the most 
glorious example of phosphorescence. For- 
tunately for me, I live in an age and in a 
country that allows freedom of opinion and 
of thought. Unlike Galileo, I shall not be 
cast out of the pale of society for giving ex- 
pression to a belief that the light of the moon 
is not of that naturo or quality which the 
philosophers have hitherto taught. True, I 
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aim led to this belief only by analogy; but 
this mode of reasoning strengthens my idea, 
because it tells as much against the old re- 
flecting theory as it does in favour of my 
phosphoric speculation! But this matter 
cannot be argued here; pass we then on to 
facts. If sulphate of barytes be calcined in 
a peculiar manner, it will shine with light 
after exposure to the sun, even under water. 
Nitrate of lime melted and kept fused for 
five to ten minutes, then poured into a hot 
ladle and allowed to cool gradually, will, 
whon broken up and exposed to the sun’s 
raya, emit a most lovely specimen of artificial 
moon-lizht in a dark room. 

If we take three parts of well calcined 
oyster-shells, and one part of powdered fluor 
spar, thoroughly mixed and strongly heated 
for an hour, the compound earth will emit a 
beautiful phosphorie light. The luminous 
willow-trees, together with Will-o’-the-wisp, 
have been the foundation of many a ghost- 
story, aa told by some luckless wight, who, 
after secing a sweetheart home, has had to 
return through the meadows to his native 
hamlct. 

Now, all these curious lights may be at- 
tributed to one cause, namely, phosphores- 
cence. 

The light thus visible differs from the 
sun’s light, and from the light emanating 
from combustion, in this one particular—that 
there is no sensible heat with it. Hence, 
phosphorescence is pure light, while ordinary 
light may be considered to be adulterated 
with heat, which produces effects indepen- 
dent. of the pure principle of phosphores- 
cence. 

Horeafter I may record my experiments 
for producing photographic images from 
phosphorescent substances. So far we may 
positively say that phosphoric light bears 
with it the chemical ray. 


SEPTIMUS PIEssE. 
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RECREATIVE SCIENCE. 


A GEOLOGICAL EXCURSION TO THE COTTESWOLD HILLS. 


Tuxes is one mode of studying geology for 
which the phrase Recreative Geology is parti 
cularly appropriate. We mean practical and 
personal research in the quarry and ontheroad. 
side. It is, indeed, our own opinion that not 
only is no other method of study so pleasant, 
but that none other is so successful. The 
best geologists, both amongst the living and 
the dead, have been thorough working and 
walking men. Some of them have related 
to us curious and amusing incidents of their 
pedestrian tours and hammering handicraft. 
Old Father Smith, or “ Stratum Smith,” as 
the author of the first complete geological 
map of England was called, has enlivened 
many an hour of our boyhood by his nevrer- 
failing fund of rambling reminiscences. He 
had walked over a great part of England, 
snapping and hammering ; and, being the first 
who had gone abroad in this position, was 
frequently misunderstood. Sometimes he 
was commiserated as a poor escaped lunatic, 
sometimes as a searcher for gold, sometimes 
as a foreign spy, and at other times for a 
poacher, or a conjuror, or a showman, or a 
grotto-maker. His first meeting with Pro- 
fessor Sedgwick was upon horseback, with a 
stout boy behind him, and a couple of deep 
saddle-bags ; the boy being hired as guide to 
a ‘mine of sugar candy,” which Smith knew 
“to be sulphate of barytes. Smith once left a 
box in his lodgings at Bath, which he strictly 
and solemnly charged his landlady to watch 
over with jealous care, and on no pretence 
whatever to permit it to be opened until his 
return. What woman could resist the 
temptation to peep into a box so mysterious ? 
Certainly not Smith’s landlady. But when 
she had yielded to the impulse of her un- 
governable curiosity, and found only a heap 
of old and odd stones, she was ao offended at 
the supposed hoax, that out of doors went 


the box, and in doors its returning owner 
was scarcely permitted to come. ‘ What did 
he mean by playing such a trick to a poor 
lone woman P” 

Another good story is that of one of our 
most eminent and ardent living geologists, 
who, being invited by a nobleman to meet 
some fashionables at dinner, occupied his 
morning by investigating the heaps of stones 
at the sides of the road which led to the park 
gates. While sitting on one heap and ham- 
mering very hard, a lady of rank, one of the 
bidden guests, rolled by in her carriage. The 
professor touched his hat, and immediately 
the lady, mistaking the meaning of his move- 
ment, threw him a shilling! After dinner 
that day the delighted professor returned 
to his fair but deluded neighbour at table, 
whom he had been entertaining in his best 
manner, the shilling, with thanks and mock 
gratitude. 

Without going beyond the records of our 
own experience, I might fill many pages with 
similar amusing incidents, which riseup vividly 
to recollection as I cast a momentary retro- 
spective glance over past summers of way- 
ward wanderings from quarry to quarry. 
Near Stonesfield, in Oxfordshire, I was a 
year or two ago, walking home with a gentle- 
man who had accompanied me to the slate or 
stone pits, and worked with me for fossils. 
We had obtained, by purchase and personal 
labour, a bagful, and as my friend was 
kindly taking his turn in carrying the full 
and heavy bag across some out-of-the-way 
country, he missed the right road. Stepping 
up to a cottage door in a little hamlet, he 
knocked for the purpose of inquiring the 
right way, but was rather abashed when the 

areful though uncivil housewife opened the 
door, and casting a suspicious glance upon 
my dusty friend, exclaimed, ‘‘ No, I don’t 
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want nothing to-day. Go away; I won't 
have nothing at no price!’ Never shall we 
forget the indescribable look of our friend. 
At first he could not laugh; but at home, and 
after tea, we laughed long and loud at the 
ill compliment paid to a son of science, and 
the indignity done to a bag of precious 
fossils. 

I could also relate some curious conver- 
sations with quarrymen respecting the nature 
of fossils, and some vexatious mistakes which 
have placed me upon wrong scents, and se- 
duced ne many a weary mile to no purpose. 
In the Wealden district of Sussex, for ex- 
ample, I once heard that one of the navvies, 
in a railwin tting, had found ‘“ Noah’s 
breastplate.” * What this could really be, by 
no stretch of imagination could I conjecture. 
Away, therefore, I went, over hill and down 
vale, and through strong clay fields for long 
miles, in search of ‘“ Noah's breastplate.” 
Fatigued and heated I arrived among the 
navvies, and, after stating my desire, one of 
the hulkiest fellows was shouted for. Fuil 
of the importance of his discovery, he led me 
to his mud-hovel, and after due pauses and 
sundry sad exaggerations of the value of 
his treasure-trove, he at length produced the 
said Noah’s breastplate, which proved to be 
a few large, shiny, lozenge-shaped scales of 
a lepidote, a fossil fish well known in the 
Wealden beds. Five sovereigns was the least 
our friend would take for Noah’s breastplate. 
Upon rashly offering five shillings, its full 
worth, I was summarily and indignantly 
ejected, and Noah’s breastplate was restored 
to its ark, an old wooden box. The reader is 
assured the navvy’s nomenclature was such 
as we have given it. 

I believe I could make a small volume of 
such geological experiences, and I will venture 
to say my brethren of the hammer, who may 
have walked as far and as frequently, could 
add to its stores. We have piscatory collo- 
quies and anecdotes, which seem greatly to 
delight anglers, from the days of Walton and 
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Cotton downwards; why should we not have 
geological incidents and experiences? Why 
should they die out with the men who have 
been the subjects and narrators of them? 
Some day, perhaps, ere I myself become a 
fossil, I may attempt to gather together such 
a Lapidosa Curiosa, and meanwhile invite 
contributions well authenticated. 

My present purpose is to indicate, to 
young and less practically informed geolo- 
gists,the most suitable places for brief sojourn, 
and excursions from large cities, the best 
methods of reaching them, and the most 
convenient centres of abode, together with 
particular quarries and strata, and more espe- 
cially the fossils to be found or sought, with 
some notices of local collections and col- 
lectore. This is a kind of knowledge only to 
be acquired by experience, and unfortunately 
oftentimes at the cost of continual disap- 
pointments and fruitless labours. I have to 
regret much lost time from the lack of the 
needful information previously to departure, 
and I have generally found that none but 
those who have worked locally for themselves 
can give accurate information. By taking a 
district at a time, and throwing together 
such notes and recollections as come to hand 
and mind, without pretension to a scientific 
mode of treatment, and with a ruling desire 
1o allure others into the same pleasant and 
profitable excursions which have afforded me 
so much undying interest, I hope to be of 
service to the rising race of geological stu- 
gents, and especially to that large and in- 
creasing class who earnestly seek an oppor- 
tunity of acquiring health for the body and 
food for the thoughts at the same time, and 
by the same recreative excursion. 

Amongst all the fields for fossil-hunting, 
and the investigation of strata, none occurs 
to us as more suitable for our first essay than 
the Cotteswold hills and vales. They are 
easily and speedily reached by railway, and 
two or three important towns lie amidst them. 
They present an assemblage of very inte- 
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resting strata, generally rich in fossils, and 
cotitprising some of the best typical examples 
of rocks and petrifactions. Moreover, the 
beauty and variety of the scenery, which 
they themselves constitute or encircle, is such 
as can scarcely be surpassed amongst the 
secondary rocks of England. We have lin- 
gered for many sunny hours upon their slopes 
and summits, and upon their frontal battle- 
ments, gazing on a long winding river, or 
far grassy and rocky hills, or down upon 
clothing mills and factory cottages, nestling 
under oolitic prominences, and we have stood 
and watched the railroad trains winding 
through the cuttings of inferior oolite or 
clay, and steaming down into the confluences 
of valleys once washed by the whelming 
wares. 

For nearly three years have I found 
pleasing heights and haunts, and retired 
neoks and profitable excavations, in these 
hills, and I must have perambulated more 
than one hundred miles amongst the Cottcs- 
wolds with hammer and bag, adding the walks 
of season to season ; whilst I must have car- 
ried, in all, some hundredweights of fragments 
of rock on a back hardly broad enough to 
bear the burdens of life, much less the bur- 
dens of consolidated mud and sand, with 
imbedded shells, which zeal for a favourite 
pursuit had accumulated at the quarry’s 
edge. Some prosaic folks would think the 
present contents of my cabinet hardly equi- 
valent to the expenditure of time and toil 
requisite to their acquisition, but no one will 
deny that an improved state of the stomachic 
functions is well purchased at even a more 
profuse expenditure, while all who have any 


love for scenery will allow that when memory | 


becomes a gallery of natural beauties and 
exceeding loveliness, and when every fossil 
suggests its original quarry, with its sur- 
rounding glimpses of remote woodlands, and 
rolling watera, and gising hills, and rounded 
promontories—.ney time could hardly have 
been better spent, or toil more richly re- 


warded. Many plain commercial people 
might be disposed to adopt some lines put 
into their mouths, and sing :— 


“ Tho’ fossils once were shells and bones, 
Now at the best they are bui stones.” 


We should add, for our own parts, and in 
self-defence :— 
‘So richly storied are these stones, 

So full of meaning—shells and bones, 

So far remote their primal age, 

So pregnant ev'ry rocky page 

With mighty lore—that none can fail 

To learn from their deciphered tale 

How wide the sphere, how brief the span 

Of frail and mcan, yet mighty Maw.” 


Any pedestrian who wishes to ramble over 
the Cotteswolds, can reach them rapidly by 
railway. The Great Western line will con- 
vey him to Cheltenham, Gloucester, or 
Stroud, and either of the three will form 
good starting stations. After many rambles 
he will find out for himself their physical 
geography and geology, which may be thus 
condensed. 

The hills, properly so called, consist of 
a number of eminences, of greater or less 
heights, rising out of a long chain. Some 
of these are of considerable altitude. Cleeve 
Cloud, not far from Cheltenham, rises to a 
height of 1081 fect; Leckhampton Hill, 
which overlooks Cheltenham, and presents it 
to great advantage to the spectator, is 978 
feet high; Birdlip Hull, a little further on, 
attains 969 feet; Painswick Hill, 929 feet ; 
and Stinchcomb Hill, near Daisley, 725 feet ; 
while on the same frontal range, Uley Hill 
(locally Uley Berry) attains 823 fect, and 
Frocester Hill 780 feet. The three last- 
named eminences (Stinchcomb, Uley, and 
Frocester) afford views over the Severn, and 
include a wide expanse, the beauty of which 
is very remarkable. We have visited the 
two latter at least eight or ten times, and we 
can honestly say we never found the scene 
pall upon us. Geology and the journey 
from London would be well repaid by a 
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view, on a favourable day, from these sum- 
mits. Englishmen do not know half their 
scenic treasures. Many a foreign prospect 
of celebrity would suffer by comparison 


with what is to be found here. Stincheomb 
takes in most of the course of the Severn, 
but Frocester and Uley equal, if they do not 
excel it, in various combinations. We have 
been informed that the celebrated dissenting 
preacher, the late Rev. Robert Hall, when 
conveyed to Uley Berry, upon alighting from 
the carriage, and gazing around for a few 
moments, fell upon his knees, and gave 
thanks aloud to the Beneficent Creator 
for the exceeding beauty of the scenery. 
Nor do we think this unlikely, extravagant 
as it may sound, from what we ourselves 
have heard from the lips of that great man, 
that master of pulpit eloquence, while accom- 
panying him, in our boyhood, upon country 
excursions. 

Geologically, we see that the entire re- 
gion constitutes a distinct marine area in the 
ancient Jura * sca of England, now marked 
only by its oolitic rocks and organic remains. 
Restoring its primeval hydrographic condi- 
tion in imagination, we can detect, in the 
north-eastern extension of the area towards 
the midland and northern counties, the 
gradual change of the several deposits, and 
of the organic remains; while the transition 
is abrupt in the opposite direction, towards 
Somersetshire. The carboniferous rocks of 
the Bristol Coal-field nearly sever the con- 
nection between the Cotteswold and the 
more southern area. In the Cotteswold Hills, 
then, we have a distinct ancient marine pro- 


* The terms Jura and Jurassic are now univer- 
sally employed by continental geologists, and fre- 
quently by English geologists, to include and de- 
nominate the lower ovlitic and lias rocks, of which 
the Jura range of mountains in Switzerland is com- 
posed. Of these the Cotteswold Hills are the Eng- 
lish representatives. The one word Jurassic is 
convenient, and therefore in frequent use. But 
another English term, Bathonian, is more recently 
adopted by some in a wide application, the strata at 
and around Bath being less comprehensive. 


vince of the lower oolitic seas; and here we 
have a naturally distinct field for special 
geological research, one which, if fully 
studied and personally examined, would of 
itself suffice to afford a good groundwork of 
geology for any student.* 

Beginning at the outer escarpments of 
this range of hills, we discover them to be 
composed of inferior oolite and lias, and to 
present low headlands along the vales of 
Gloucester and Berkeley, rising, in some 
instances, to the altitude just mentioned, 
and extending in a tortuous line from north- 
east to south-west. In fact, they constitute 
the eastern boundary of the Severn, and the 
city of Gloucester and the town of Chelten- 
ham lie in bays at the foot of this range, the 
base of which consists of lias, surrounded by 
a variable thickness of oolite. The upper- 
most rock of these hills is the great oolite, 
but the upper beds are absent from a large 
portion of the area occupied by it. When 
entire, its thickness is about 150 feet. It 
does not extend to the outward escarpment, 
but forms throughout the Southern Cottes- 
wold, at some little distance in the rear, a 
step-like elevation, which is altogether re- 
moved from view in the western vales. 
Following the course of the transverse 
valleys into the mass of the hills (as, for in- 
stance, from Stonehouse), the steep slopes 
are discovered to be crowned by the great 
oolite, so that we may ascend the geological 
stairs in our natural course from Stonehouse 
or Frocester, near which places there are rail- 
way stations. Alighting and ascending from 
Frocester, and walking over to Minchin- 
hampton Common, we in fact perform a 
geological gradation. That this may be 
clearly understood, we present a tabular 
abstract of the strata in this area, in their 
descending order, from the suriace of the 


* Parallel studies may be found in tho Caen 
stone quarries in the North of France, and Solenhofen 
in Germany. The Oxford slates and quarries of Port- 
land are notable examples of English oolite, 
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ground, and add to each bed the names of 
_ the principal places where it prevails. 


OOLITIC SYSTEM. 
LOWER OOLITE SERIES IN THE COTTESWOLDs. 


: Beds. Principal Localities. 

Cornbrash and its Clays . Near Cirencester. 

Forest Marble . . . . Ditto. 

Bradford Cla . « « « Tetbury Road. 

Great Oolite . . . . . Minchinhampton. re 
{ Levenhampton, Hycford, 

Stonesfield Slate. . . ) Bisley. 

Fuller’s-earth . « Wotton Underedge. 

Inferior Oolite | Leckhampton, Frocester, 


* )  Rodborough. 


JIASSIC SYSTEM. 


Upper Lias Shale 
Mailstone ‘ 
Middle Lias Shale 
Lias Limestone 
Lower Lias Shale 


of the Cotteswold Hills ; 
Base of Leckhampton 
Hill ; here, in all, 759 
feet estimated thickness. 


| Vale of Severn and Base 


The whole of the above series may be 
comprehensively termed the Jurassic series ; 
and nowhere in England have they a more 
typical development, on the whole, than 
here, although in other places they may, 
in part, be occasionally more widely ex- 
tended. 

The two chief sources of springs of 
water in these hills are, first, the base 
of the great oolite, at about the Stones- 
field slate, or the junction with the fuller’s- 
earth ; and, secondly, to the base of the 
upper liassic sands, or in cases where they 
are absent, the base of the inferior oolite. 
It is interesting to know that from this 
Jatter geological position the river Thames 
rises, at the spot called Seven Springs, near 
Cheltenham, from which town it is a plea- 
sant pilgrimage. The necessary condition 
of the water -bearing strata is the super- 
position of porous strata through which the 
rain and snow-water may gradually filter to 
the receiving and retentive stratum below. 

Gloucester and Cheltenham are partly 
supplied .with water from these perennial 
fountains: “Gloucester, by collecting the 


rills which trickle down Robin's Wood Hill, 
and guiding them to reservoirs situated on 
the north side, near its base; and Chelten- 
ham, by adopting a similar method with the 
water which reaches the surface of the base 
of the oolite and underlying sands, along the 
flanks of Hewlett’s Hill, These are col- 
iected into a reservoir on Battledown Hill, 
about 150 feet above the town itself. The 
saline springs, however, for which Chelten- 
ham is so famous, differ in many respects 
from the waters just noticed, and are dif- 
ferently derived. 

This topic is well treated in Mr. Hull’s 
“* Memoir of the Geology of the Country 
around Cheltenham, illustrating Sheet 44 of 
the Geological Survey.” 

I now give an outline of agenda and 
excursions from Cheltenham, Gloucester, and 
Stroud, or Nailsworth, as centres or head- 
quarters, founded upon my own experience, 
and upon the supposition that my readers 
are tolerable pedestrians and zealous geolo- 
gists. 

CHELTENHAM.—Inspect Dr. Thomas 
Wright's collection of fossils, which is re- 
markable for its probably unequalled series 
of Jurassic echinederms, which the Doctor 
has made his particular study. Visit Leok- 
hampton Hill, and verify the section given. 
Search the bed No. 7, named Pisolite, and 
by Murchison, Pea-grit, for small Cidarida, 
which are often beautiful, but seldom entire. 
Here it is thirty-six feet thick ; at Crickley 
Hill, forty feet thick. The higher beds at 
Crickley contain many fossils not well pre- 
served—mollusca mostly denuded of shell. 
No less than twenty species of echinoderms 
have been derived from the pea-grit of Crick- 
ley, Cleeve Cloud, and Leckhampton. Every 
piece of pea-grit should be examined. 

Visit Cleeve Cloud ; search for fossils in a]l 
the formations. Trace the oolitic marl, which 
may also be found at Miserden and Sudeley 
Hill. All these localities contain fossils in 
the yellow-white marl. 
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The freestone beds contain numerous 
shells, but they are very difficult to light 
upon casually, and hard to clean and detach, 
Local cabinets contain several, but they have 
been procured at great cost of time and 
labour. The casual visitor to the freestone 
might infer that it was barren of organic 
remains. A resident might extract a good 
series from its 100 feet of thickness. 

Birdlip Hill, a few miles further, affords 
good Terebratula, etc. Fora few days Leck- 


hampton and Birdlip would afford ground ! 


N.E. 


BLACK HORSE 





11. Fuller's Earth. 


1. Great Oolite. 


ROAD TO 
CH ELTENHAM 
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and reasonable ; he would indicate localities, 
or send a man as guide. As to cost, it would 
be far cheaper to purchase of him, but he 
may not have good specimens at hand. 

While in the town, the best maps and 
books should be procured, ifnot before. The 
Ordnance Survey Map, Sheet 44, geologically 
coloured (sold at Jermyn Street, London, 
and by Stanford, Charing Cross), includes 
Cheltenham and East Gloucestershire. It is, 
perhaps, on too large a scale for the pocket. 
A more portable, but less valuable, map was 
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enough. They are, however, well searched 
over by residents. 

A rough sketch of a section of part of this 
neighbourhood (Fig. 1) will enable the reader 
at once to ascertain his geological position. 

The shortest way of getting the common 
fossils is to repair to one or other of two 
local collectors, father and son, named Jen- 
kins, at Cheltenham. I have dealt with 


previously published by Professor Buckman. 
Amongst books, there is Murchison’s “Geo- 
logy of Cheltenham,” last edition, containing 
figures of fossils. 

Two or three gentlemen at Cheltenham 
are collectors, and have good cabinets. The 
hasty visitor will learn more at Cheltenham 
than elsewhere in a short time. 

The subjoined section of Leckhampton 


Thomas, the father, and found him attentive | Hill (Fig, 2) will facilitate research :— 
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“Rance ORDER OF STRATA AT LECK- 
HAMPTON BEDS. 


Thickness, 

ft. in. 

1. Trigonia grit =. 2... 67 6 
ged ceapll hed ss eo « 7 0 


fossils . 


- Oolite mari, containing 
Terebratula fimbria . 17 0 
6. Freestone, quarried for 
building, with shelly 
layers, os in regular in- 
tervals. The thickest 
and most fossiliferous 
portions atits base. . 106 6 
7. Pisolite, or pea-grit, and 
ferruginous oolite (be- 
lemnite bed) and sand. 42 0 
Upper a oie 160 to 180 


Inferior Oolite, 
230 feet. 


0 
0 | Liassic Beds. 


Marlatane, abo ~ « 30 
Lower lias (probably 600 749 feet. 
feet) 6 oe ee 519 oJ 





Total height ‘of hill ; 
above the sea level 978 0 


All the above beds require and re- 
pay separate study and elucidation, which 
we cannot at present find room for; but 
they are of considerable interest, especially 
with reference to the fossils found in 
them. 

Crickley Hill (which is well worth a visit) 
may be compared with that of Leckhamp- 
ton :— 

ft. in. 
1. Pisolite, with small admixture of oolitic rag- 


stone. . 
2, Freestone, including pisolite 
8 Herd blocks of oolite, consisting in r art of 
very indurated pisolite . 
4, Sandy iia parse! pisolitie ar 


5. Liss. 

Grovcstrx.—Examine Mr. John Jones’s 
collection. Mr.’ Jones is a good geologist, 
and highly intelligent. The best localities for 
coltecting Jurassic fossils, starting from this 
city,‘ane Froceater Hill, Naresfield Hill, and 
Cooper's Hill. For,the oolitic freestone, visit 
Painswich Hill, 3i rdlip, and Horsepool Hills. 
For the fimbria beds, the gryphite and tri- 


. 30d 0 
229 0 
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gonia grits, visit Horsepool, Naresfield, and 
Cooper’s Hills. At the latter place, Zere- 
bratula globata ia abundant, but not in 
sites. 

The lower lias may be studied at Purton 
Passage, at Tretherne, at the Berkeley Canal 
banks, and at the brick-pits near Llanthony, 
etc.; the marlstone at Churchdown Hill, 
Robin’s Wood Hill, ete. : 

Further researches may be made down 
and up the Severn, but hardly come within 
our present scope. 

Stroup, or Narusworra.—The latter 
preferable, and about four miles from Stroud, 
by omnibus, or by a beautiful walk through 
one of the most interesting valleys in the 
county, and, perhaps, in England. So King 
George III. thought and said. Both places 
take much the same district. If start- 
ing from Nailsworth (a village among the 
clothing-mills, and where there is comfortable 
accommodation), several valleys branch out 
in various directions, all of more or less geo- 
logical interest; that leading to Horsley 
least geologically interesting. Perfect Zere- 
bratule may be gleaned from the water- 
stones, and a few small pits on the left-hand 
side of the Shortwood Valley—one near the 
Shortwood Chapel. If time be short, omit 
this direction any further than Shortwood 
Valley, and go in opposite course to Nails- 
worth Hill. Here some old openings at the 
roadside leading to the Common afford a few 
fossils. Travel up Scar Hill, and look at 
the debris of the freestone. Generally, the 
freestone hillside quarries, where men are 
working, afford very few fossils indeed, not 
worth a visit for them. When on “the 
Common” examine the quarries, and espe- 
cially make for the great oolite beds deve- 
loped in two adjoining quarries, near the 
middle of the Common, marked by an old 
finger-post. These are called Chalkley’s 
Quarry, from the man who works them. They 
have produced the large and highly inte- 
resting assemblage of fossils known as the 
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Minchinkampton series, and as collected and 
described by Mr. Lycett, a surgeon of Min- 
chinhampton town. The best method will 
be te make an appointment to visit and study 
that gentleman’s important and illustrative 
cabinet. No other in the county, or indeed 
anywhere, contains so interesting and com- 
plete a series of the great oolite testacen. 


Minchinhampton is about two miles from the | 


a 
venient to a geologist, and the sisuation is 
remarkably healthy. 

We have thus indicated as much as might 
be, in outline, but we should have very much 
to say on the almost unrivalled series of 
oolitic fossils already derived, and probably 
still derivable, from this beautiful district of 
the Cotteswold Hills. Almost every wall, 
and certainly every quarry, has borne the 


quarries, and conspicuously marked by its | marks of our hammer. 


At Cirencester, the cabinet of Professor 


church tower. | 
In returning to Nailsworth, the tourist ; Buckman is select and interesting, and the 

may vary his walk by striking down into an- Agricultural College contains a superior gene- 

other valley, by the plane of Longford’s mills, ral museum. 

or go to Rodborough, across the common, A few Cotteswold fossils, forming part 


and thence down into Stroud ; or he may go 
from Chalkley’s Quarry down the road to 
Brinscomb, where there is a railway station. 
Starting from Nailsworth, or Stroud, or Rod- 
borough, there would be walking and running 
enough for a week or a fortnight. One of 


of goneral collections, may be seen in the 
Jermyn Street Museum, and the British 
Museum, London. The Woodwardian Mu- 
seum at Cambridge possesses an extensive 
collection of the testacea of the great oolite of 
the Cotteswolds. Ifweadd our own cabinet, 


the best little inus for the Minchinhampton | and that of the Rev. P. B. Brodie, Roring- 
Common district would be that called tho | ton, near Warwick, we believe we shall have 
Bear, on the Common, and not far from Rod- : enumerated the best public and private col- 
borough. The people who keep it are civil , lections of Cotteswold fossils. 

and respectable. Itis isolated, but very con- ' J. R. Lerrcosinp, A.M. 


A CHAPTER ON FLIES’ HEADS. 


* O happy living things, no tongue 
Your beauty can declare ; 
A spring of love gushed from my heart. 
And IJ blessed you unaware,”"—.!eccen! Mariner, 


Summrr come at last, after the longest, 
dreariest winter we have known for many a 
year; summer in the quiet, beautiful country, 
after the noise, the confusion, and the in- 
fluenza of London; summer in the garden, 
where the apples are ripening and the holly- 
hocks are blooming amidat a throng of gay 
companions.° Who does not know the thrill 
of gratefu) gladness with which we wander 
forth to count our flowers, and rejoice in the 
sight of their old familiar faces P 


Flowers are our home friends cven from 
our childhood, and there is little need to 
urge any true heart to love them; yet not 
long ago, in the pages of this work, some 
handfuls of the wild ones were made dearer 
by an insight into their life’s history. We 
scarcely feel a deep interest in any unknown 
thing or person, however much we may ad- 
mire them generally; and whilst the beau- 
tiful colour or form of a flower attracts and 
pleases, that admiration and pleasure is in- 
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creased tenfold by a knowledge of its atruc- 
tare, order, use, and of the life circulating 
within. So there are other little friends in 
the garden and in the field which we notice 
generally, but by uncared for because 
eo little knows, and yet which throng our 
path with beauty and our atmosphere with 
usefulness. 

I thought of this as I lingered in the 
garden one sunny day last week, and saw, 
resting on a sweetbriar leaf, a small-winged 
emerald, the beautifal Dolichopus fly, very 
common in our neighbourhood, and every- 
where near ponds and rivers. Presently, on 
a laurel close by, my favourite little Sepsis 
alighted, and, after its usual fashion, ran to 
and fro upon the leaves, with quivering, up- 
lifted wings rejoicing in the sunshine, and 


probably moved by instinct, equally re- | 
| years I have sought and studied, came to me 


joicing in the deposit of its tiny eggs. The 
bird cherry-tree was just unfolding its white 





Heads of Tipule. 


blossoms, at they are ever a rich pasture- 
land ‘for tle insect tribe. I turned towards 
it, atid saw 8 hovering, darting, glittering 
thing.,,with bands and spots of gold varie- 
gatinig the black bofly. It looked like a small 
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wasp, but I knew it to be a Syrphue, one of 
the honey-loving flies, whose ecstasies seem 
to be too great for steady flight, the vibration 
of its wings beating a thousand strokes a 
second, and the very act of flying being the 
palpitation of its joyous little heart. 

On the same blossom, amidst a host of 
small beetles, ants, and bees, were numerous 
fierce little flies, called Empis, with long 
needle-shaped upper lip or labrum, upon 
which a smaller fly was transfixed, whilst the 
long-curved tongue was leisurely lapping up 
the life-blood. Just then pounced heavily 
down a couple of Scatophaga, or dung-flies, 
the female busily eating up a little chlorops, 
and so on, the numbers of my acquaintance 
increasing every moment, to my great in- 
terest and amusement. 

These little creatures, which for some 


with the friendly remembrance of by-gone 
times, and with the wel- 
coming of another sum- 
mer. They were not 
strangers; I knew where, 
each had come from, what 
each was doing and inten- 
ded todo. I felt that they 
were fellow-servants with 
me, having an appointed 
place in creation and con- 
tent therein, an appointed 
work to do and doing it 
faithfully. It was then 
that I bethought me how 
little is known of these 
pretty insects, how little 
they are appreciated; we 
could as easily do without 
flowers as without flies, 
so useful are they in the 
economy of life, and it would be both plea- 
sant and easy to learn enough of their history 
and individuality to make them our wayside 
and window-pane friends. 

Without entering into the difficulties of a 
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1, Heap or Asiuis, a fierce, blood-thirsty fly, his 
ready tongue outstretched under its lancets, and his 
untenns, the organs of smell, erect and forward. 

2 Heap or XyLoruagus, a near relation to the 
former, but of indolent nature, and oftener at rest on 
the old gray trunk of a tree than out upon a foray, 
like his cousin Asilis. 

3. A very wide-awake young fly, but a honey- 
loving, flower-haunting little fellow, extremely hand- 
some and happy, being one of the vibrating Syrphide, 
called Ceria. He carries his antenne very jauntily. 

4, Hap oF VoLuceELia, a matter-of-fact fly, whose 
practice it is to provide for its young by securing it a 
berth in the nest of a wasp or of a humble-bee. The 
feathered antenn# are very sensitive, and the profile 
indicates thought and caution. 

5. Heap or ZopIon. Roth these are nearly re- 

6. Heap or Myopa, f lated evidently ; they are 
harmless, feeding on decaying substances, and de- 
positing eggs in the bodies or nests of other insects; 
parasitical in their habits, enjoying whatever they can 
get, smelling far, and tasting long. 

7. Hap or Musca vomtroni, or Biow-rry. The 
largely-developed antenne and tongue, with our know- 
ledge of its troublesome pranks in our larder, renders 
further description unnecessary; the sly retreating 
forehead gives promise of the acuteness that finds out 


the snuggest corner in a bone, the juiciest furrow in a 
fillet, to deposit its unpleasant little larve. 

8. Hrap-or Musca rvupis, a quiet, good-natured fly, 
who sleeps all the winter in the crannies of our walls 
or the chinks of the window-sill, and comes forth first 
of all the flies to stretch his wings in the brief sun- 
shine of March. He is heavy, with reddish cheeks 
and black whiskers; enjoys a little honey or a tit-bit 
of decomposing matter, but is in no wise a remark- 
able character, 

9. Heap or ScarorwaGa, or Dune-Fry. This face 
hardly expresses its predacious habits; the antenne 
are large, like those of the Blow-fly, which enables 
it to smell the newly-fallen dung, which it haunts to 
deposit eggs. 

J0, Heap or PuatycerHana. Not a common fly, 
nor & common character; it is related to the mis- 
chievous family of Chlorops, who meddle with our 
barley and wheat, and give them the gout; but I 
really do not know anything of the habits of Platy- 
cephala. : 

11. Here is the jaunty little head of Loxocrna, 
who may be found very commonly on the field mallows 
or clumps of nettles; a pretty, long-bodied, red and 
black fly, very harmless and weak-minded, I should 
say, by the toss of his head, sniffing the air, and 
smelling the wrong way, for his food is in the flower 


bells, 
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scientific recognition of the species, it 
quite suffice for our recreation and know- 
ledge of the Diptera, or two-winged flies, to 
learn their two large groups first, and then 
the principal genera, which will not involve 
any deep study, or the learning of harder 
names than those of our own garden flowers. 
There is often a frightened shrinking from 
scientific names, as if they were 
impossible to remember; but truly 
I find that Dolichopus is as easily 
pronounced as Nemophila, Scato- 
phaga not more difficult than Cal- 
ceolaria, and Empis, Sepsis, Leptis 
are easier far than Hyoscyamus, An- 
tirrhinum, Pelargonium, our com- 
monest flower names. 

I therefore begin my introduc- 
tion to the Diptera by explaining, 
that flies are distinguished one 
from the other by the variation of 
the antenne and the veining of the 
wings. The two great groups are 
the Nemocera and the Brachyura. 

The Nemocera comprises all the 
Zipula, gnats, midges, etc., which 
have long antenne:, from six to six- 
teen joints, inserted in front of the head 
between two large, compound, facetted eyes. 
There is no more beautiful object for the 
microscope than the head of a Tipula well 
prepared. The lace-work eyes are of fine 
purple colour, the delicate antenne showing 
every joint, the palpi bending over the fleshy 
proboscis, in which large trachea are dis- 
tinctly seen; and the study of a head so 
mounted will teach more than any drawing 
that can be made.* 

The second group, Brachyura. These 
have the antenne short, usually from three 
to six joints, but never exceeding ten. The 

* Prepare it thus :—Cut off the head of a Daddy- 
long-legs, soak it in diluted liq. potassi for a week 
or sem dege; thon wash it in cold water, and press in 
&@ proper position between two pieces of glass until 


quite dry; drop a little tuxpentine upon it, and they 
‘geil mount beautifully *1 Canada balsam. 





] Blow fly. 


observation of the antenns with a pocket 
lens will easily determine the fly’s position 
in life. As an example of the Brachyura, 
look at the head of the common blow-fly, or 
the Musca domestica, house-fly, the Tabanus 
and Dolichopus. 

It would scarcely be imagined what va- 
riety of form and expression there is in the 





8 Dolichopus. 


2 Tabanus. 
a, a, a, antenne. 


profiles of flies ; I have selected a few, by no 
means the most remarkable, to show what a 
little observation will discover. 

L. Lane Crarxt. 


Woodeaton Rectory, Oxford. 


BAROMETERS FOR THE COAST. 
—_%— 

WHEN storms strew our coasts with wrecks, 
we are reminded that by the use of the baro- 
meter many such disasters might be avoided. 
What a noble work for philanthropy to dis- 
tribute barometers, with instructions for their 
use, among the humbler class of coasters, 
by means of a society formed expressly for 
the purpose ! 
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COMET IIL, 1860. 
es) one 


Towarps the close of June, a fine comet 


suddenly made its appearance in the northern | 


heavens. From its position and considerable 
size, it was anticipated that it would turn 
out to be the celebrated comet of 1556, 
whose return to perihelion is looked for 
during the present year. Such, however, is 
not the case, this comet being one which, as 
far as we know, has never before been seen 
in these regions of space. 

The comet seems to have been first no- 
ticed in France, on or about June 19th. 

On June 22, Dr. Donati, the distinguished 
Florentine astronomer, considered its nucleus 


| 


On June 29, its position was as folows = 
G. M. T. R. A, Decl. 
10h. 30m. 5s. 7h. 49m. 563. + 89° OY 


After this night the comet ceased to be cir- 
cumpolar, and therefore not visible before 


: sunrise, but only after sunset. 


On July 1st the comet was hardly percep- 
tible to the naked eye, in consequence of the 
joint influence of the twilight and the moon- 
light. Its nucleus was not brighter than that 


. of a star of the fifth magnitude, and its tail 


to be equal almost in brightness to that of o — 


star of the first magnitude, and that its tail 
was 15° long. On that day the comet, which 
passed its perihelion six days previously, was 
receding from the sun, and was distant from 
that luminary 33,000,000 miles, and from the 
earth 84,000,000 miles. ‘The absolute length of 
ita tail was, therefore, on that evening, rather 
more than 22,000,000 miles. It was in the 
constellation Auriga, in the vicinity cf «a 
and 8. 

On June 24th, the comet had reached the 
border of Lynx, and its approximate position 
was as follows :— 

G. M. T. RA. Decl. 
11h. 30m. Gh. 50m. + 43° 

The nucleus was hardly so bright as on 
the 22nd, probably not exceeding that of a 
star of the second magnitude; the length of 
the tail was about the same. The comet was 
so situated as to appear rather above a line 
drawn through a and & Auriga and W. of B, 
by about the same distance that 8 is W. 
of a, 

On June 27,in consequence of its southerly 
movement, it had become somewhat entan- 
gled in the twilight, and the visibility of its 
tail was impaired. 


very much reduced in apparent size. 
On July 5th the comet was in Cancer, its 
exact position being :— 


G.M.T. R. A. Deel. 
Oh.0m.0s. 9h. 2m. + 29° 46’ 


It was distant from the earth 50,000,000 
miles. 

On July 10th it was in Leo, very near the 
bright star Regulus (2 Leonis), mag. 1, and 
distant from the earth 45,000,000 miles. 

On July 11th it crossed the ecliptic, mto 
the southern hemisphere at a point 21° behind 
the planet Venus. 

The following are the elements of the 
comet, placed in the order adopted in the 
catalogue lately published in RECREATIVE 
ScrENCE :— 


P.P. 1860, June, 16d.12h. G.M. T. 
rT. 162° 29’ 

8, 83° 58’ 

i. 79° 22’ 

( 0°29874 

Be a 


Calculator, J. R. Hind. 


These elements bear no resemblance to 
those of any comet yet known. 
G. F. Coamprns. 
Eastbourne, July 17, 1860. 


ALUMINIUM BRONZE. 


Tax production of aluminium has already 
reached a stage of development, which ren- 
ders it possible to apply it to purposes much 
more extended than was thought probable 
for some time to come. It was thought that 
the manufacture of jewellery and plate would 
consume all that could be procured for 
another year or two at least; and that the 
cost of the metal would preclude its being 
used for any grosser purposes at present. On 
this point, however, speculators are likely to 
be mistaken, if we may judge from the infor- 
mation contained in a letter to M. Dumas, 
and inserted in a late number of the Comptes 
Rendus. The letter is by M. Christofle, who 
writes :—“ We have applied the bronse d’alu- 
miniwm (aluminium bronze) to two uses for 
which its hardness and tenacity seemed spe- 
cially to fit it; and the success has fully 
answered our expectations. The first is in 
the construction of boxes for rotating axles, 
bearing surfaces for slide valves, and so forth. 
For example, the journals for the axle of o 
polishing wheel, making 2200 revolutions a 
minute, were made of aluminium bronze: 
they have been in use now for eighteen 
months, and were not unfit for further use 
till the expiration of that time. Boxes of 
ordinary bronze, under the same conditions, 
would not have lasted more than three 
months. Again, the sliding bars of a sawing 
machine, the saw moving with a velocity of 
240 revolutions a minute, were made of the 
same alloy. They have been in use now for 
a twelvemonth without exhibiting any trace 
of wear. Bars of ordinary bronze would not 
have lasted more than four months. 

‘The second application of aluminium 
bronge is its employment in the manufacture 
of camnoas, gun-barrels, and other fire-arms. 
We'have had a pistol-barrel made of it in 
our factory,whick, after being tried in the 


practice-ground of Renette, near Paris, was 
sent to the exhibition at Dijon. There it 
was subjected to a variety of tests in- the pre- 
sence of the jury, where the results answered 
our most sanguine expectations. It must 
not, however, be supposed that this trial of 
a single barrel can prove conclusively its 
adaptability to the purposes of artillery ; but 
the comparative experiments made by us be- 
tween this metal, ordinary bronze, iron, and 
steel, have demonstrated its great superiority 
over the other metals, and our convictions 
on this point are so profound, that we have 
requested the Academy to support our appli- 
cation to the Minister of War to be permitted, 
at our own expense, to construct such a piece 
of artillery as may be thought most suitable 
for testing the properties of aluminium 
bronze as a metal for ordnance. We look 
for great improvements in this direction, 
improvements with wich we shall feel proud 
and happy to have our name connected, 
while ready to render all homage to that of 
M. Henri Sainte-Claire-Deville, to whom is 
due the discovery of those alloys for which 
apparently so brilliant a future is reserved. 

“The large bar deposited in the office of 
the Academy is intended to be forged and 
bored for a Minie rifle. The small bar has 
already been forged at a cherry-red heat, at 
which it works like steel of the best quality, 
whilst it is well known that ordinary bronze 
is brittle when heated.” 

Besides the pieces mentioned in the letter, 
several casts of sculpture were submitted to 
the inspection of the Academy, and M. 
Christofle’s communication was referred to 
the examination of a committee composed of 
Marshal Vaillant and Messrs. Piobert and 
Morin. 
° RBicwarp Brragzy. 
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IS THE MOON HEATED BY THE SUN? 


THE idea that perpetual snow exists on high 
mountains, because the air is less dense than 
at the surface, is quite a mistaken one. The 
rarity of the atmosphere may have a com- 
paratively slight effect by facilitating radia- 
tion (that is to say, by removing sources 
of counter radiation) ; but no doubt exists as 
to the principal cause of cold on high moun- 
tains being the removal of the summits to so 
great a distance from the heated surface of 
the earth, and the heated strata of air upon 
or near its surface, which rise, indeed, but 
cool as they rise. Thesnow-line rises higher 
by some thousand feet on the northern slopes 
of the Himalaya, though turned away from 
the sun, than on the southern slopes, because 
the gently elevated table-land of Thibet 
stands to the former in the relation of the 
general surface of the earth. The coldest 
regions on the general level of the earth have 
the densest atmosphere, because—omitting 
the slight increase of gravity towards the 
poles—they are the coldest, and the tropical 
regions have the rarest atmosphere. If the 
sun had no direct heating effect upon the 
earth, the tropical would be no warmer than 
the arctic regions, or little more so, because 
the obliquity and consequent paucity of the 
sun’s rays, incident on the earth’s surface in 
high latitudes, would have comparatively 
very little effect upon a medium which, like 
the atmosphere, transmits the calorific rays 
instead of absorbing them, as the surface of 
the land does, and in a less degree that of 
the sea, It is on the summits of high moun- 
tains that, however cold the atmosphere, the 
direct rays of the sun have the greatest heat- 
ing power on solid substances. It is only 
near the summit of Teneriffe that any sen- 
sible radiations of heat from the moon have 
been obtained. 

The absence of atmosphere on the moon 


would increase the heating power of the sun 
upon its surface, for three reasons: there 
would not be that partial interception of the 
heating rays which an atmosphere occasions ; 
there would not be the more potent cause of 
cooling in the convection of atmospheric 
strata successively heated on its surface, and 
carried upwards; and, as there would be no 
moisture, there would be no evaporation. 
On the other hand, there would be more 
radiation, and, consequently, more rapid 
cooling in the absence of the sun; but during 
the continued presence of the sun, that in- 
crease of radiation would itself promote the 
heating influence of the moon upon the upper 
portions of our atmosphere, in connection 
with which as probable—and the experiments 
on Teneriffe appear to prove the actual fact— 
the heating of the moon is mentioned by 
Sir John Herschel in his “ Outlines of Astro- 
nomy.” The fact, indeed, of heat being re- 
ceived from the moon would not show whether 
it is the result of radiation or reflection ; it 
may be the result of both. But your corre- 
spondent’s idea of its being the result of the 
latter, as from a polished reflector, not itself 
heated, would scarcly be realized by a convex 
reflector, even supposing that it hada polished 
surface, instead of a rough and powerfully 
absorbing and freely radiating one, as the 
moon most likely has. 

It should be mentioned that the resistance 
of snow to the great heating power of the 
sun on lofty summits is owing to its perfectly 
white colour—one of those innumerable bene- 
ficent provisions which so strongly argue 
Providence in the constitution of Nature. 
With black snow, in mountainous parts of 
continents, the lowlands would be alternately 
submerged in water, and, the sources of their 
rivers being removed, comparatively water- 
leas and arid wastes. J. H. K. 


ap 
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. METEOROLOGY OF AUGUST. 


FROM OBSERVATIONS AT HIGHFIELD HOUSE OBSERVATORY. 


onnree Qsoneme 
Mean Mean 
Tempe- Tempe- eu Mean Number 
ren Fe gest St “oan” 
Air, Point, ‘he Air. Soe 
Degrees. Degrees. Inches (0—10). 
1846 .. 653 .. 368 .. 29805 .. OY .. 16 
1847 .. 681 .. 566 .. 20873 .. 49 .. 10 
1848 .. S76 .. 51S .. 20-701 .. 63 .. 8 
1849 .. 602 .. 565 .. 29831 .. 738 .. 20 
1980 .. 570 .. 544 .. 29°770 .. O68 1. 27 
1851 .. 59:7 .. 687 .. 20909 .. G4 .. Vd 
1852 .. 612 .. 54:7 .. 20646 .. 63 ., 28 
1888 .. 576 .. 504 .. 29874 .. 72 .. 210 
1834 .. 504 .. 583 .. 20852 .. 62 .. 1d 
1855 .. 607 .. 558 .. 20809 .. 60 .. 14 
1886 .. 624 .. 548 .. 20718 .. 65 .. 18 
1887 .. 082 .. 569 .. 29848 .. 72 .. 10 
1858 .. 620 .. 506 .. 20°709 .. 67 «.. 19 
1859 .. 617 .. 553 .. 2-774 .. 61 .. +2414 
Mean.. 609 .. 54:4 .. 20811 .. 64 .. 16 


The mean temperature of the last fourteen years 
is 60°90°, the range in the mean temperature being from 
57°6° in 1848 and 1853 to 65°8° in 1846, a difference of 
7-7. The lowest means occurred in 1848, 1850, and 
1858, and the highest in 1846, 1847, and 1857. 


The mean temperature of the dew point of the 
Jast fourteen years is 54°4°, the range being from 
50°4° in 1858, and 56:9? in 1857, a difference of 6°5°; 
the lowest means occurring in 1848, 1858, and 1858, 
and the highest in 1846, 1817, 1849, 1855, 1857, and 
1859. 


The mean pressure of the last fourteen years, at 
174 feet above the sea, is 29°81] inches, ranging be- 
tween 29°646 in 1852, and 29°909 in 185], a difference 
of 0°263 inch, or above a quarter of an inch. To 
reduce these readings tu the sca level, it is requisite 
to add 0°183 inch, when the temperature is as low as 
576° as in 1848, and 0:182 when the temperature is 
as high as 65°3° asin 1816; thus the mean pressure 
reduced to sea level for the last fourteen years is 
29-094 inches. 


The mean amount of cloud of the last fourteen 
years is 6-4, ranging between 49 in 1817 (or about 
half the sky covered with cloud), and 73 in 1849 (or 
nearly three-fourths of the sky clouded). 


The mean number of rainy days in the last four- 
teen years is 16, ranging between 10 in 1847, 1853, 
and 1857, and 25 in 1848, a difference of 15 days. The 
years of but little rain are 1847, 1853, and 1857, and 
of mach rain, 13948, 1849, and 1552. 

h Ei. J. Lows. 
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ASTRONOMICAL OBSERVATIONS 
FOR AUGUST, 1860. 


qommnen () meen 


Tue Sun is in Leo till the 22nd, and then in Virgo. 
He rises in London on the lst at 4h. 25m., on the 10th 
at 4h. 89m., on the 20th at 4h. 55m., and on the 80th 
at Sh. 11m., setting in London on the Ist at 7h. 46m., 
on the 10th at 7h. 80m., on the 20th at 7h. 10m., and 
on the 80th at 6h. 49m. He rises in Dublin on the 
lst seven minutes earlier, and sets six minutes later 
than in London, and on the 20th rises six minutes 
earlier, and sets five minutes later than in London. 
He rises at Edinburgh on the Ist seventeen minutes 
earlier, on the 20th twelve minutes earlier, and on the 
80th eight minutes earlier than in London, and sets 
on the Ist seventeen minutes later, on the 20th eleven 
minutes later, and on the 30th seven minutes later than 
in London. On the Ist there is in London 1dh. 21m. 
sunshine, in Dublin 15h. 34m., and in Edinburgh 
15h. 55m.; and on the last day 18h. 88m. in London, 
and 18h, 53m. at Edinburgh. 

The Sun reaches the meridian on the Ist at 
12h. 6m. 1s.; on the ldth at 12h. 4m. 11s,.; and on 
the 8lst at 12h. Om. 3s. 

The Equation of Time on the 1st is 6m. 1s., on the 
15th 4m. 11s., and on the 3lst Om. 8s. before the Sun 
(addative). 

Day breaks on the Ist at 1h. 80m. a.m., on the 8th at 
Th, 58m., on the 20th at 2h, 86m. aad on the 80th at 
8h. 2m. 

Twilight ends on the 2nd at 10h. 3im., on the 18th 
at 9h, 51m., on the 21st at 9h. 25m., and on the 31st 
at Sh, 55m. 

Length of day on the 7th, 15h.; and on the 20th, 
14h. 15m. 

The Moon is full on the Ist at Sh. 83m. p.m., and 
again full on the 3lst at Sh. 57m. a.m. 

New Moon on the 16th at 10h. 19m. p.m. 

There is an eclipse of the Moon on the Ist of Au- 
gust, but snvisible at Greenwich. 1t will be visible in 
Asia, Africa, and Australia. 

‘he Moon is at her least distance from the earth 
on the 17th, and at her greatest distance on the Sth. 

Mercury is situated in the constellation of Leo, and 
favourably situated for observation in the mornings. 
He is stationary on the 19th, and reaches his greatest 
western elongation on the 27th. He rises on the 4th 
at 5h, 45m. a.m., on the Ith at 4h. 21m. a.m., and 
on the 29th at 3h. 2im. a.m., settingon the 4th at 
th. 83m. p.m., on the l4th at Gh. 41m. p.m., and on 
the 29th at Oh. 19m. p.m. 

‘ Venus is situated in Gemini at the beginning, and 
in Cancer at the end, of the month. She is stationary 
on the 9th. Venus attains her greatest brilliancy on 
the 23rd. She is favourably situated for observation 
in the morning, being the most brilliant object in the 
heavens. Her shape is that of a slender crescent, and 
her size will reach 57’ in diameter. Yenus rises on 
the 4th at 3h. Om. a.m., on the 4th at 2h. 17m., and 
on the 29th at Lh, 42m, a.m., setting on the 4th at 
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5h, 50m, p.m., on the 19th at 4h. 59m. p.m., and on 
the 20th at 4h. 42m. p.m. 

Mars is situated in Sagittarius, and, although near 
the horizon, is a conspicuous planet. He is an even- 


ing star,and is stationary on the 18th. He rises on‘ 


the 4th at Th. 22m. p.m., on the 14th at 6h. 36m. p.m., 
and on the 20th at 5h. 33m. p.m., setting on the 4th 
at 2h, Om. a.m., on the 14th at lh. 16m. a.m., and on 
the 20th at 12h, 26m. a.m. 

Jupiter is in the constellation Cancer, and is a 
morning star. He rises on the 4th at 4h. 3m. am., 
on the 14th at 8h. 86m. a.m., and on the 29th at 2h. 
56m. a.m., setting on the 4th at 7h. 34m. p.m., on the 
14th at 7h. Om. p.m., and on the 29th at 6b. 8m, p.m. 

Saturn is in Leo, and unfavourably situated for 
observation, being in conjunction with the Sun on the 
22nd. He rises on the 4th at 5h, 52m. a.m., on the 
14th at 5h. 19m., and on the 29th at 4h. 30m. a.m., 
setting on the 4th at 8h. 22m. p.m., on the 1{th at 
Th, 45m. p.m, and on the 20th at 6h. 51m. p.m. 

Uranus is in Taurus, and is visible at a late hour, 
rising on the 4th at 1llh. 86m. p.m., on the 14th at 
10h. 58m. p.m., and on the 29th at 10h. Om. p.m.; 
setting on the 4th at 8h. 54m. p.m., on the 14th at 
3h. 16m. p.m., and on the 29th at 2h. 18m. p.m. 

The eclipses of Jupiter's satellites are invisible 
during the month. 

There are ‘no occultations of stars by the Moon 
larger than of the Oth magnitude. 

Duration of twilight after sunset on the lst, 2h. 
56m. ; and on the 2st, 2h. 20m. 

The variable star Algol attains its least light in the 
evening, on the 10th, at 11h. 19m. 

Stars on the Meridian.—On the 18th, y Aquile, 
at 10h. 9m. 263. p.m.; on the 15th, 6B Aquila, at 10h. 
10m. 28s. p.m.; on the 16th, a Tyra, at 8h. 50m, 2s. 
p.m. ; on the 18th, @ Lyra, at 8h. 55m. 13s. p.m.; on 
the 20th, y Draconis, at 7h. 35m. 563. p.m.; on the 
22nd, a Lyre, at 8h, 26m, 49s. p.m.; on the 23rd, a 
Cygni, at 10h. 27m. p.m.; on the 25th, a Herculis, at 
6h. 51m, 19s. p.m. 

Meteors or falling-stars are abundant in August. 
and more especially at the epoch of the 9th and 10th. 


E. J. Lowe. 
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THE MICROSCOPIC OBSERVER—AUGUST. 
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Funar,:-~— The minute parasitic fungi are now 
abundant, and will supply an endless variety of sub- 
jects. These plants are destitute of chlorophyll; their 
reproductive organs are microscopic, and consist of 
two kinds, mycelium, of which the spawn of the com- 
mon mushroom is o well-known example, and sporules, 
which bear some affinity to the fructification of ferns. 
There is an intermediate mode, common among the 
simplest ferns, where 4 modification of cells takes 
place at the end of a filament, which rises up from 
the general body ofthe mycelium. The minute fungi 
are known as moulds and mildews, and in this present 
damp season they have been produced abundantly on 


the leaves, and stems, and fruits of plants, and are 
always common on organic subjects in 9 state of decay. 
To preserve these for observation, place the leayes 
and branches as collected in a box helf-Alled with 
damp moss, and covered with a square of glass. ‘The 
highest forms of fungi afford the most egsily-traced 
exanfples of the development of spores npon a hyme- 
nium. All our common fungi are fruits, bearing 
spores in the cells with which the gills are clothed. 
The puff-balls and agarics afford interesting examples 
of free spores. In submitting specimens of moulds 
and mildews to the microscope, they may be referred 
to their places in the six recognized orders (Berkeley) 
as follows :—Those with filamentous mycelium, bear- 
ing sessile fructification, consisting often of septate 
spores, may be referred to Uroidee, or smuts; those 
with filamentous epiphytic mycelium, producing erect 
filaments, bearing terminal, free, single, simple, or 
septate spores, may be referred to Botrytoidee, or 
mildews ; those with filamentous mycelium, bearing 
stalked sacs, containing numerous spores, belong to 
the class Mucoroidee, or moulds. The following 
microscopic fungi are plentiful now:—~ Acidium 
menthe, on the mint; 4. berberidis, on the common 
barberry; 42. urtice, on the nettle. In the woods, 
specimens of Hydna, Hexagonia, and other fungi which 
infest the roots of trees, These shonld be collected 
to furnish sections, for the exemplification of their 
cell-structures and the disposition of the sporules. 
Frerns.—The fructification of the majority of 
British ferns is now in a mature state, and the fronds 
may be collected for the purpose of comparing the 
various modes in which the sori are disposed. Osmunda 
regalis is an example of fructification on metamor- 
phosel pinnules. The sporanges have at the back a 
broal imperfect annulus. The naked circular sori of 
Po'ypodium vulgare may be regarded as the type of 
the section which it represents. ‘he sori of the 
common Lastrea are covered with a reniform indu- 
sium. In Polystichium the indusium is circular, and 
attached by its centro; this genus takes its name from 
the regular lines in which the sori are disposed. In 
Cystopteris the sori are roundish, and the indusium is 
either hooded or cucullate, fixed by its base beueath 
the sori, which it covers when young. ‘The stems of 
ferns show a peculiar arrangement of the fibro-vas- 
cular bundles, and the best examples of the clementary 
tissue known as scalariform ducts. The scales on 
the rhizomes and leaf-stalks are good objects, espe- 
cially for the character of their cells, Hymenophyllum 
has no stomata, Pieris has them, and the leaves of the 
brake should be selected fur the purpose of exem- 
plifying them. Sections of the lcaves of ferns, shaved 
off horizontally from the surface, show the epidermal 
cells with exquisitely zigzagged walls. The theeo 
should be studied with special reference to the classi- 
fication, the points to be noted are the nature of the 
annulus, the character of the spores contained within 
them, and the resemblance of these spores to pollen 
rains, 
F Cutts AND Sromates.—Thin sections of fruits 
readily supply, at this season, examples of cellular 
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Payniology. The common rugh gives examples of 
cells, the pith of elder gives irregular hexagons, 
Slices of apple show cells containing a nucleus; the 
hard shell of a plum or cherry-stone will furnish 
pretty subjects for the stady of cells if thin slices are 
taken by means of a razor. Stomataare the pasaages 
of communication from the intercellular passages 
through the epidermis to the air. Succulent leaves 
offer examples of the largest stomata, hard leathery 
leaves the smallest. The leaves of the holly, laures- 
tinus, and vine are good subjects for the observation 
of the stomata on the under surface. The sem- 
pervivum has them on both sides, and most nume- 
rously on the upper. 


Sxaswe OpservaTions.—The physiological struc- 
ture of Algew, the parasitic growths on their fronds, 
the foraminifera which may be washed out from tufts 
of Laminaria, and the many forms of Diatomacea and 
Confervacea, offer an endless variety of subjects. The 
Alge: are an important class of Thallophytes which, 
under the microscope, withhold but few of the secrets 
of their history. The Ceramidia exemplify the Rho- 
dosperms, having spores in external masses inclosed 
in conceptacles. The common Fucus is a Melano- 
sperm, which produces conceptacles containing spo- 
ranges and antheridia, the spores being fertilized by 
Spermatozoids after the discharge of both from the 
parent. The microscopic Alge present themselves in 
innumerable forms in all shore gatherings. In these 
the fructification is varied in its details, but may be 
reduced to three general heads :—1. Spores produced 
by conjugation ; 2. Spermatozoids produced from the 
contents of cells; 3. Zoospores. 


Ossects woRTH SEEKING.—TZegenaria domestica, 
the common house-spider ; the spinneret and spinning 
tubes were described at page 217 of our first volume. 
Hydrachna globula, a pretty red mite, common now in 
brooks. Note the ensiform mandibles, the joints of the 
palpi, the terminating claws. [Palmella cruenta, the 
red stain on the surface of neglected damp walks, 
and along the margins of ditches, is very plentiful 
this season. Its simple cellular structure shows its 
low position; it is a near relative of the red snow- 
plant. Treated with sulphuric acid and iodine, the 
cells show the cellulose coat and granular contents. 
The hairs around the stamens of the spiderwort, 
Tradescantia virginica, the leaf of Valseneria spiralis, 
leaf of Anacharis alsinastrum, leaf of Hydrocharis, 
leaf of Chara vulgaris are in good condition now to 
show the circulation of the sap. Longitudinal slices 
should be taken, and in the case of Chara the external 
calcareous coating must be removed. Fruits will fur- 
nish examples of cell-structure ; the testa of many 
seeds make good opaque objects for observation with 
a low power, their markings in many cases resembling 
the elytra of beetles. Those now accessible and par- 
ticularly interesting are Lychnis, Mignonette, Nigella, 
Anagallis, Bird's-foot trefoil, Datura, Sedum, Del- 
phiniwm, Foxglove, Antirrhinum, Catchfly, Dianthus 
Poppy. 


RECREATIVE SCIENCE. 


M= Noteworthy's Corer 


Do 'Brsrs MAKE Hexaconan CxLis?— Messrs. 
Darwin and Tegetmeier, I perceive, have been saying 
rather disparaging things of some old friends of 
mine, the bees. In endeavouring to show that the 
form of a transverse section of the cell results merely 
from pressure, and not from a mathematical instinct, 
they overlook the two following curious facts, which 
must be otherwise accounted for :—First, that the cells 
on the opposite sides of the comb are so placed that 
the axis of one is continuous with the intersection of 

the sides ‘of the other, an arrange- 
ment by no means a matter of neces- 
sity: thus, if in the figure the thick 
line represent the transverse sec- 
tion of a cell on one side, then the 
hair lines will represent the arrange- 
ment of the cells on the other. 
Secondly, that the terminating sur- 
face of each cell is not a plane, but 
consists of three planes forming a 
solid angle, and that solid angle such as to give a 
maximum solid content with a minimum of surface. 
The following compendious history of the question is 
given in “ Gregory's Examples of the Differential and 
Integral Calculus :"—‘“Maraldi was the first who 
measured the faces of the terminating solid angle, 
and he found them to be 109° 28’, and 70° 82” 
respectively. It occurred to Reaumur that this might 
be the form which, for the same solid content, gives 
the minimum of surface, and he requested Keenig to 
examine the question mathematically. That geometer 
confirmed the conjecture, the result of his calculations 
agreeing with Maraldi’s measurements within 2’. 
Maclaurm and J.’Huillier by different methods verificd 
the preceding result, excepting that they showed that 
the difference of 2’ was due to an error in the calcu- 
lations of Konig, not to a mistake on the part of 
the bees.”” Now I think, Mr. Noteworthy, we shall be 
justified in attributing to bees a mathematical instinct, 
until these facts are accounted for on some other 
hypothesis equally satisfactory, which the “pressure” 
hypothesis certainly is not.—Rt. BirnE... 

RAINFALL ON AN Acre OF GrounD.—Mr. Note- 
worthy has been favoured by Colonel Austen, of the 
Pavilion, Aldwick, with the fullowing.—"A pint of 
water weighs 1}1b., and measures cubically 34:75 inches, 
and as an acre contains superficially 6,272,640 square 
inches, each Sussex acre received last year 311] tons 
of rain on an average, as THAT was the amount of our 
local rainfall, and the 35th of this, representing onc 
inch of rain, is equivalent to 90 ‘ons per imperial 
acre, or 22,680 imperial gallons of rainfall, and, con- 
sequently, every cottager’s rood (of kail-ground) re- 
ceives 90 hogsheads of water whenever one inch of 
rain falls thereon.” 

Tur Ecuirse was favourably observed throughout 
Great Britain and Europe generally, and some excellent 
photographs of it were taken. 
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4, Common Vapourcr ; 





4, mall Brindled Beauty ; 


4, Pale Drindled Beauty; 6, Fumea nitidella. 


: WINGLESS MOTITIS. 


THERE is no department of animal life which 
exhibits so many singular, and what at first 
sight Appear irregular, aspects as that com- 
prising the world of insects ; and the meta- 
morphoses through the medium of which 
every insect passes on its road to maturity is 
perhaps the greatest of the wonders which 
this form of animal life exhibits. But these 
singular changes of appearance are again 
subject to aberrations which are equally won- 
derful. It is not, however, to the curious 
stages of insect transformations that Iam now 
about to call attention so much as to the strik- 
ingly different aspects sometimes presented 
by the opposite sexes, especially in some of 
our native moths. 

The female moths of several species (some 
of which belong to genera very widely sepa- 
rated by their general character) exhibit a 
strange aberration from the usual forms, in 
consequence of being entirely apterous, or 
wpront wigs. This peculiarity of struc- 

“itt. the female is marked by ‘several 
gradations in its departure from the usual 
conformation. In some species the wings of 
the female only differ from those of the male in 


being much shorter, while they are still ca- 
pable of serving for the purpose of flight. 
The next link is that in which the wings of 
the female are so much reduced in strength 
and size as to render them almost useless, 
except for a kind of fluttering assistance which 
they give to the ordinary motion of the legs 
and feet. Itis not my purpose here to cite 
examples, or dwell upon the description of 
these intermediate structures, which hold a 
position midway between the winged and the 
wingless of female moths. 

The first example which I shall describe 
in detail is one in which the wings, though 
not absent, are yet so absolutely rudimental 
as to be entirely useless for the purpose of 
flight. This species, the female of which is 
represented in the accompanying woodcut at 
No. 1, is Hrannis progemmaria (the Dotted 
Border). This species belongs to the third 
subdivision of moths, termed Semidiurne, as 
partly flying by day as well as night, and to 
the first family of that division termed Gev- 
metrid@—a name which some of our readers 
may not know is derived from the peculiar 
action of the caterpillar. Being without legs 
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it th dentro of the bedy these larve draw 
wip the two hinder pair of legs clove to 
tlices near the head, thus forting the body 
into a loop, the front portion of which is 
then stretched to its full length, while the 
hind-legs remain fixed. The looping is then 
repeated. It hes been thought to have 
the effect of measuring, from which these 
larves have been termed “ earth measurers,” 
or Geometridae. There is nothing in the 
aspect of the caterpillar of the species under 
description to denote that a certain portion 
of them would become elegant winged moths, 
while another portion, exactly similar in 
outward appearance, are destined in their 
fature form to be the strange-looking and 
anomalous wingless creatures, which are the 
females of this species. The male is a slight 
and elegantly-formed moth, the body being, 
as in all the Geometrida, extremely slender 
in proportion to the amplitude of the wings, 
whioh are of a delicate buff colour, variegated 
with transverse bands of a deeper tonc of the 
same colour. The female, on the contrary, 
has the body short and thick, and the little 
radimental wings, which are miniature copies 
in colour and marking of those of the male, 
ere so small as to render their character 
extremely doubtful to a careless observer, 
who would never guess, in fact, that the 
insect was a moth at all, much less the 
female of a kind which has a pair of wings 
which measure in their fullest expanse full 
am inch anda-half across. If carefully sought 
with a light at night, this curious-looking 
ereature may be found on hedges in the 
months of January or February, winter being 
the season of the appearance of this interest- 

iug species, on which account it has been 
pluoed (with others of a similar character 
appeering at the same time) in a sub-family 
termed the Hibernid:. 


has the wings still more rudimental in che- 
racter than those of its relative, 2. progem- 
marie. The caterpillars of this species feed 
on the foliage of oak and birch; and neither 
in that state nor in the subsequent chrysalis 
stage is there anything to indicate that a 
eertain portion of the complete insects about 
to be produced will be nearly without those 
delicately-framed and beautifully-marked 
wings, which are almost invariably the great 
distinctive character of both sexes of the 
extensive order which comprises the various 
families of butterflies and moths. The perfect 
insects emerge from the chrysalis at the end 
of October or beginning of November, winter 
being the season of appearance of this as well 
as of the last-described species. 

The third example (No. 3) exhibits a 
female moth, in which the rudimental wings 
are scarcely perceptible ; the general appear- 
ance of the creature being still more un- 
like that of a moth than either of the others, 
in consequence of the greatly enlarged body, 
which, covered with a thick silky fur, and 
entirely destitute of wings, presents an aspect 
so singular that few would imagine it to be a 
moth. This creature is the female of the 
well-known Vapourer moth, Orgya gonos- 
tigma. The male insect is a small-bodied, 
broad-winged moth, of a rich deep brown 
colour, the fore-wings being beautifully varied 
with small and delicate markings of orange, 
white, and lilac. The wingless female is of a 
much paler and cooler toned brown, except 
towards the head, where it assumes a rather 
bright foxy tone. This species is rather rare, 
bemg only found in our southern counties. 
The caterpillar is brown, with crimson stripes 
and other marks at the sides. It has on the 
back four broad and solid square-topped tufts 
of silky hair, and at the head, are two spread- 
ing brushes of black hair, each tipped with a 


tilt second illustration of the different 
moths, I have taken another 
shale Foxy? the same genus. The female of 


OPPY: ‘aradtiaria, reppesented at No. 2, 


minute club or knob, while the segment next 
the tail is furnished with another similar tuft. 
It feeds on the foliage of various kinds of 
| trees in the spring and summer, and the 
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perfect qnethe, male and female, appear in the 
autann. There is only one other species of 
the geuwe Orgy, which is the eommon Va- 
pourer (Orgya antiqua), differing from the 
former species in several particulars. The fe- 
male is, however, equally wingless, but much 
smaller, and of a dull ashy-gray colour, while 
the body, as well asthe broad wings, of the 
male are of rich full brown, varied by a small 
white spot in the centre of each of the fore- 
wings. This apecies is common in large towns, 
especially in London, where the somewhat sin- 
gular character of its flight, rising and falling 
in fitful snatches, suggested to some of our 
early entomologists the name of the Vapourer, 
by which both species are still popularly 
known. The caterpillar, which is found 
abundantly upon the foliage of rose-trees 
and other shrubs, very much resembles that 
of the last-described species; but its square 
silky tufts on the back are paler, and the 
stripes at the sides are pale brown in- 
stead of crimson ; there are, however, some 
crimson marks, which make this common 
larva very remarkable. Duponchel states 
that the caterpillars destined to become 
females are much paler, being varied with 
gray and pale yellow. Any one curious to 
see a living specimen of one of the wingless 
moths described in this paper, may easily gra- 
tify their curiosity by collecting afew dozens 
of the caterpillars just described, which they 
will easily recognize by the curious spread- 
ing pencils of knobbed hairs projecting for- 
ward and outward beyond the head. These 
must be placed in a box, covered with a wire 
gauze, in some opensituation, protected from 
the direct rays of the sun, and from rain, 
by a sloping board, or some other similar 
contrivance. Fresh food must be supplied 
to them daily from trees of the same kind 
as those on which they were found. In 
due time these larve will pass into the 
chrysalis stage, and in about twenty-one 
days the perfectly-formed moth will burst 
the shell of.the chrysalis; and among such 
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auumber a few females aro pratty sure to 
appear. 

The fourth illustration, in the engra¥- 
ing above, is that of the female of Nyesia 
zonaria, the specific name of which refers to 
the alternate black and yellow sones with 
which the bodies of both the males aad 
females are marked; and hence also the 
popular name, the small Brindled Beauty. 
Though the Nyesia zonaria is rare and ex- 
tremely local,it so happened the firat apterous 
moth I ever saw was a female of this species. 
I was then quite a tyro in entomology, and 
being present at one of the late Mr. Francis 
Stephens’s Wednesday evening entomolo- 
gical meetings, about the year 1845, a box 
containing a number of the larve of Nyssa 
zonarta was exhibited as an interesting 
novelty, the species being then still interest- 
ing as having only been added to the English 
catalogue a few years previously. Slender 
and gracefully-formed caterpillars, of a dark 
gray-olive colour, with a bright yellow stripe 
on each side, were feeding upon some fresh 
leaves of the common milfoil, their natural 
food; and though the box did not appear to 
be of sufficient depth to allow them to de- 
scend into a layer of earth to undergo their 
change to the chrysalis state, in an analo- 
gous manner to that in which the transfor- 
mation takes place in their natural state, yet 
Mr. Stephens succeeded in obtaining from 
them many fine specimens of the perfect 
insect, several of which were the interesting 
wingless females. This species became first 
known as British on the banks of the Mersey, 
especially near Black Rock, which was then 
considered the only locality which it fre- 
quented. Towards the close of the autumn 
the caterpillar buries itself about three or four 
inches deep in the sand to change to the 
chrysalis state, and the perfect moth appears 
in the following months of February and 
March, a second brood appearing in July. 

No. § in the accompanying wood en- 
graving represents the wingless female of 
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Bes nty). "We have seen that in the case of 
‘Orgya goxostigma, the body of the female 
moth was much more bulky than that of the 
male; bat as an example of the fact that 
there appears to be no easily defined rule for 
these relative proportions, the female moth 
is jn this instance quite diminutive in pro- 
portion to the male, even in the body itself, 
without reference to the wings. The male 
moth measures nearly two inches across the 
expanded wings, and the body is nearly an 
inch in length; while the female is only of 
the size shown in the engraving, in which 
all the specimens aro represented of their 
natural size. The caterpillar of this species 
feeds on oak and whitethorn late in the 
summer, passing ‘the winter in the chrysalis 
state, and the perfect moth appearing in the 
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The last example (No. ’6) represents the 
extreme aberration of the apterous females 
of the moth family, from the ordinary winged 
type. The creature represented is a female 
belonging to a family of small moths, known 
as the Psychide. In the section of the 
family to which this species belongs, the 
females are not only wingless, but also with- 
out legs and without antenna, being simply 


_ piloseria (the pale Brindled. 
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vermiform or maggot-ahaped. These. singaler 
female moths are said to produce fertile egge 
for many generations without impregnation, 
and hold altogether a most anomalous position 
among lepidopterous insects, though the males 
present nothing remarkable in their general 
aspect. The maggot-formed female is repre- 
sented outside one of the caterpillar cases, 
in the interior of which the chrysalis was 
formed, and from which the “ perfect” moth 
has just emerged, and will not be able to 
travel further, but will deposit its eggs on 
the outside of the case. The cases formed 
by the caterpillars of this class of moths are 
in themselves very curious, being formed of 
small particles of earth, bark, and other suit- 
able materials, glued together by a liquid 
which the larve have the power of exuding 
for that purpose. These caterpillars are 
termed sack-tragers by German entomolo- 
gists. They feed with the head and three 
pairs of pectoral legs protruded from the 
ease, and the caterpillar no doubt retreats 
within it, on the approach of those enemies 
which its instincts teach it to avoid. There 
are many other singular circumstances con- 
nected with the history of wingless moths, 
but the present article has already reached its 
utmost limit. H. Nort HumpuHeeys. 


COLLECTING SEA-SHELLS. 


In the natural course of things the young , Gravesend, are to be found Conovulus den» 


conchologist who has done all he can with 
land and fresh-water shells, will turn his 
attention to the British marine species, which 
open a wider field of research and afford 
more exciting sport. 

_ Ashort excursion down the Thames valley, 
emily effected by the aid of railway or steam- 
boat, will conduct to waters influenced by 
the tide. “In th@ ditches and puddles along 
the ‘Thames batk, from East Greenwich to 


ticulatus, Assiminea Grayana, and three 
species of Hissoa (viz., anatina, ventrosa, 
and ulva), together with true fresh-water 
shells, altered in their appearance, for the 
worse, by contact with brackish water. In the 
ditches at Tilbury Fort there is a small variety 
of the cockle (Cardium edule), which, on the 
contrary, has suffered from the influence of 
the fresh-water. Other shells flourish best 
in brackish water, like the Scrobicularia 
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piperata, which, though & common shell in 
ditshes near the sea, 16 rarely obtained in 
a. fresh state on account of the difficulty of 
approaching its chosen habitat. In the deep 
silt by the riverside of Gravesend, the Mya 
arenaria attains a large size, and colonies 
of it occur, along with Tapes decussata, in the 
beach at Southend, where, at low water, they 
may be dug out with a spade from a bed of 
stones and hideous black mud. 

On the eastern coast there are many long 
reaches of barren sand, and the visitor who goes 
to Yarmouth, Lowestoft, and other waterinz- 
places, will obtain change of air and a good 
beach, but he will meet with no shells among 
‘‘the shining pebbles and the sand;” whereas 
at Hunstanton and Cromer, and wherever 
there are rocks, or a clay beach firm enough 
for shell-fish to burrow in, there they will 
be found. By looking at the Ordnance map, 
it will be seen there are some sheltered nooks 
along the coast marked ‘ Shell-ness,” and in 
which, no doubt, the sea heaps up multitudes 
of shells. One of the most remarkable of 
these is the Shell-ness near Sandwich—a 
favourite place of resort for visitors from 
Ramsgate. The beach is here entirely formed 
of an inexhaustible mass of shells, among 
which are myriads of the little cowry (Cy- 
prea Europea), silver Trochi of several 
species, Naticu monilifera and alderi, Scala- 
ria communis and clathratula, the key-hole 
limpet (Fissurella), and Emarginula reticu- 
lata, several species of Tellina, Pecten 
varius, and P. pusio, Syndosmya alba, Nucula 
nucleus and Leda caudata. Many of these 
shells may have lived in the adjoining bay, 
but the greater number must have travelled 
long distances since their owners died ; some, 
like Fusus gracilis (commonly called islandi- 
ews), from the coast of Northumberland, and 
some from the south-west, like the “Torbay 
bonnet-limpet,” have been brought together 
at this spot by the meeting of the tides; for 
it appears that the tidal wave takes as long 
to get up the Channel and round the South 
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Foreland, as it does to travel from the Land's 
End to the Orkneys and return down ‘the 
German Ocean to the Goodwin Sands. Hence 
arises that graveyard of good ships, and 
hence that “Shell-ness” of Pegwell Bay. 
The locality appears to have been even richer 
formerly than it is now; for, in 1784, Mr, 
Boys, of Sandwich, had obtained eighty- 
seven species of minute shells, many of which, 
however, were Foraminifera and not Mol- 
lusea, and about these he published (in con- 
junction with Mr. Walker) a quarto book en- 
titled, “‘ Testacea minuta Rariora.” As these 
minute shells cannot be selected on the spot, 
it may be worth while to bring home a 
sample of the most promising-looking sand 
to cxamine at leisure. There is another 
repertory close by; the drawer in which 
chemists keep sponges for sale will usually 
afford a small quantity of sand containing 
minute shells, which come from the Mediter- 
ranean or Antilles, and are charming objects 
for the microscope. The sand must be sifted 
through mus- 
lin, or, better, 
through a per- 
forated metal 
sieve, and in 
sorting it a small 
quantity at a 
time should be 
spread on black 
paper, and ex- 
amined with a 
magnifying lens, 
which may be an 
ordinary pocket 
lens, with a hole 
cut in the case to fit on a small brass stand 
(Fig. 1).* 

But we are impatient to get upon a sea- 
beach where we may find something alive. 
Suppose we try Folkestone, because there we 





Fig. I. 


* Mesars. Field, of Birmingham, make a stand; 
furnished with a rack and three moveable powers, for 
dissecting, etc., at the price of 15s. _—_ 
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id a hospitable friend, who will give us 
guidance and entertainment. The tide 
going out, and thers is a wide-tract of rocks 
already bare. Over those we scramble, thank- 
fal to the myriads of little barnacles which 
Youghen the surface, and surely were created 
to prevent our feet from sliding. We reach 
_the margin of the brine at last, and see! there 
are the limpete on the rock, each with his 
little flag of green weed on the summit of his 
ee aud with them are the small dog-whelks 


ra lapillus), seeking for mussels ; and 





Fre. 2.—Dog whelk (Purpura lupiilus) and a small 
cluster of 1ta ovi-capsules. 
there are the small gray Trochi and yellow 
nerite-shaped periwinkles on the *sea-weed, 
creeping about and brandishing their tenta- 
cles as they go. Just now, when the waves 
were heaving this tangled forest of weeds, 
and dashing the pebbles amongst the rocks, 
the shell-fish stuck close enough, and never 
showed their horns ; but as soon as the rocks 
are uncovered they begin to move—those at 
least which are young and have healthy, 
growing appetites—and make the best use 
of their time. You spring from the rock to 
a small level space of hardened, sandy mud, 
and are immediately saluted witha discharge 
of water, as from a dozen squirts ; you have 
disturbed a colony of the “ piddocks” (Pholae 
dactylus), and they have revealed, in their 
alarm, the secret of their hiding-place. With 
a chisel, or small spade, you dig them out, 
and having washed one in the nearest pool, 
admire the thin white shell with its rasp-like 
fringes of small sharp spines ; admire aleo the 
ice-like translucency of the creature itself, 
which looks as ifvone might eat it, and very 
good it is, for bgit. Presently you will find 


another kind of Piolae (P. candida), vmaller 
and more delicate than the first; and you 
may meet with loose pieces of rock thrown up 
by the sea, honey-combed by another boring 
bivalve, the Sazicava. We had observed 
that each piddock lived in his own separate 
cell, sunk vertically in the beach, and respect- 
ful of the comfort of his neighbours; but the 
Sazicave attack a stone on every accessible 
side, and penetrate in any direction, breaking 
into each others burrows, and finally destroy- 
ing their own little republican stronghold. 
Following the sea as it retreats, and 
searching the small weed-fringed pools that 





Fic 3.—Dog whelk (Nassa reticulata), Animal with 
foot cleft behind. 


are left, we shall find the sea-hare (Aplysia), 
or ‘‘ cow,” as some say, because it has both 
horns and ears ; instead of going to sleep in 
a shell, this creature keeps its shell within 
itself, folded up in its mantle. 

By turning over the loose stones we may 
also meet with the sea-lemon (Doris), which 
at first we mistake for a bit of orange-peel, 
but find that it is alive, and clings very 
tightly to the rock ; this creature has no shell, 
but if we take it home and place it in a bucket 
of sea-water, 1t will exhibit a circle of the 
most elegant feathery organs, which are its 
gills. That mass of the great tangle, torn 
from the rocks beyond low-water mark, is 
worth examining; on its broad frond there 
may be a colony of small horn-coloured 
limpets, with narrow rays of brilliant azure 
(the Patella pelluctda), and amongst ita laby- 
rinthic roots other limpets are wont to abide, 
destitute of blue rays and so much more solid 
that you will think, with Pennant, they are 
another species, until, having seen a great 
many examples of all ages, sizes, and colours, 
you find it is only a variety, and that the 
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difference appearance is caused by dif- 
ference syle ednoealuient from light, and 
other circumstances. Fish up that piece of 
rock from under water; upon it there is a 
gmall multivalve shell, like a “‘ wood-louse,” 
called the Chiton; it sticks like a limpet, 
but having eight valves instead of one, it 
rolla itself up when you have detached it, 
and you cannot open or flatten it by force, 
without injury. You must take it home, and 
when placed in a basin of sea-water it will 
goon fix itself to the smooth interior. It is 
then easy to slide it to the edge, and transfer 
it quickly to a flat stick or lath, and tie it 
down skilfully with thread. A number of 
them may be put on the same stick, and 
killed by immersion in hot water, and then 
dried in theshade. With the larger foreign 
Chitons, it is necessary to remove the animal, 
when dead, from its shell, and again tie the 
latter on a stick till dry. 





Fig, 8.—Chiton piceus, West Indies. 
& specimen partly rolled up. 


Side view of 


We shall find enough amusement amongst 
these rocks for many days of our summer 
vacation ; to learn all about them we need 
live there all the year round ; but, by way of 
variety, we will move on to a very different 
spot, at no great distance, the flat sandy 
shore, wild bleak and inhospitable, of Dunge- 
ness. 

#« How is the tide?” Mr. Mackie is still 
our guide, and we should have asked before. 
‘It is the first question with the conchologist 
on arriving at the seaside. We need not 
remind our readers at home that there is 
“high-water at London Bridge” twice in 
every twenty-four hours; but when they 
aré by the sea, it will be very desirable to 
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impress them with the fact, and also that it 
happens nearly half an hour later each tide. 
Moreover, on some very shelving coasts, like 
this of Dungeness, the sea takes seven hours 
to go out, and only five hours coming in, 
making us wait longer, and giving us less 
time to explore when low-water has at length 
arrived. Twice a month, after new and fall 
moon, there is a “spring-tide,” when the sea 
goes out further than usual; and the spring- 
tides of the Vernal and Autumnal Equinoxes 
are lower than any other tides, so that twice 
in a year the resident by the sea may explore 
a wider tract of sea-bedand become acquainted 
with animals whose haunts are never else 
exposed. Whilst we are talking the sea has 
gone out a little way, but there is no sign 
of life save the castings of worms upon the 
sand; and yet there ought to be something, 
for those flights of gulls, which retire as we 
advance, were surely feeding, and along the 





Fie 4.—TZellina soliduia. 


high-water line we noticed a considerable 
sprinkling of dead shells and Sertularia. 
The bivalves were mostly odd valves, with a 
round hole in many of them, bored by the 
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Fig 5.—Donaz anatinus, with the foot protruded ; the 
arrows show the exhalent and inhalent siphons, 
whelk or Natica. Theseunivalves have buried 
themselves out of harm's way, and indeed 
they have to burrow for most of their meals. 
Wherever you see a dimple in the sand, 
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there, by digging, you will find a living 
bivalve. There are great beds of cockles 
and colonies of Tbllina tenuis, and 7" solidula, 
and Donaz anatinus; and further out there is 
. the great prickly cockle (Cardiwm echinatum), 
and the Mactra, which fisher’s wives call 
‘the hen ;” and there are razor-fishes (Solen 
stliqgua and ensis), which burrew so fast that 
you will not overtake them with your hands ; 
but if you are provided with a stiff wire bent 
into a pointed hook at the end, you may 
plunge it quickly into their burrows and pull 
them out. 
It has been noticed that even between 
high and low-water marks there is a differ- 
ence in the shell-fish at various levels. On 
rocky coasts there is one kind of periwinkle 
and a minute bivalve, which prefer the very 
line of high-water, where they are only wetted 
twice aday. The mussel, and edible peri- 
winkle, and limpet, prefer a lower zone and a 
rather longer immersion, and a richer repast ; 
while a third group of shell-fish is only found 
near low-water. Beyond this the bed of the 
sea ia marked out into regions, like the zones 
of vegetation on a mountain-side. Sea-weeds 
flourish between low-water mark and fifteen 
fathoms, forming miniature forests in which 
the vegetable-feeding shell-fish abound ; be- 
yond, they make room for the animal weeds 
or horny zoophytes (Sertularia), in which 
carnivorous shells predominate. From 50 
fathoms to 100 or even 300 fathoms, there 
are a few small deep-sea corals, and a vege- 
table incrustation called the Nullipore, and 
living ehells become scarce. The profound 
depths of the ocean have afforded only one 
family of microscopic plants (Diatomacee), 
and one class of minute animal shells, the 
Foraminifera and Polycystinea, and these 
may have been drifted out from great dis- 
tances, and have sunk down finally into the 
abyss. The following table will show some 
of the shells found in each of these regions, 
or the zone in whith some of the shells are 
most abundant :— 4 


REGIONS OF DEPTH OF THE BRITISH SHAS, 


Litorina rudis; Kellia rabra. 
Mytilus edulis; Patella vul- 
gata. 
1. Lirronat Zoxx. | Titorinalitorea ; Purpura lapil- 
The tract between lus. F : 
: Cardium edule; Tellina soli- 
tide-marhs. dula. 


Mya arenaria ; Solen siliqua. 
Resreiber neritoides; Trochus 


cinerarius. 
ie pullastra; Modiola; 
ze Chiton. 
LAMINARLAD ZONE. | Patella pellucida; Lacuna ; 
Tract between low- Rissoa. 
water mark and 15) Oyster-beds; Nucula nucleus, 
fathoms. Trochus zizyphinus, magus. 
Corbula nucleus; Natica ni- 
tida. 
Fusus antiquus; ‘ Buccinum 
by hee undatum, 
3. Raion or Co- | Pullastra virginea; Artemis 
RALLINS, exoleta. 

J) to 50 fathoms, | Scallop-banks (Pecten maxi- 
mus and opercularis) ; Pi- 
leopsis Hungaricus. 

4, Ricton or Due. | Nentalium ; Mangelia; Rissoa. 
SEA CORAIS. Newra; Terebratula; Crania, 


Fusus Norvegicus ; Aporrhais 


pes-carbonis. 


O01) fathoms to beyond 
100. | 


Since the majority of sea-shells live be- 
yond low-water mark, they can only be got 
at in afresh state by means of the dredge. 
If unprovided with apparatus of his own, let 
the collector go out with the fishermen, by 
whom a small gratuity will assuredly be 
deserved for their customary civility. In 
Pegwell Bay, Ramsgate, we have long ago 
enjoyed a day with the whelk-dredgers, who 
fished with a decked boat, and manufactured 
a welcome cup of hot coffee for themselves 
and visitor. They sail out to the chosen 
spot, then take in the sail, let go the dredges 
and drift as far as they desire. When the 
dredges are hauled up and emptied, they 
again make sail, and, if the ground be good, 
return nearly to the starting-point, and again. 
drift and dredge, thus working over the sea- 
bed almost as regularly as the ploughmen 
circle in a field. Of course you must look 
sharp and pick out what you want directly, 
for as soon as the dredgers have secured their 
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Fig. 6 —Dyedge in Action. 


whelks or oysters, they are anxious to clear 
the deck by throwing the “rubbish” over- 
board. These whelk-dredges are made of 
hide, with small slits to let out the water and 
sand; but the ordinary oyster-dredges are 
made of iron rings, and are very rough and 
clumsy, smashing most of the larger things 
and allowing the smaller to escape. There- 
fore it is better to have a dredge of onc’s 
own, made of wrought iron, with a bag of 
raw hide (Fig. 6). The ironwork can be made 
by any blacksmith. The hide can be bought 
at some tobacconist’s, and will wear best if 
made in two pieces, each with the hair out- 
wards and turned in the direction it will be 
drawn over the ground. Thesides should be 
made’of netting, to allow the water to escape, 
and it may be fastened to the iron with cop- 
per-wire. The dredge should be strongly 
made, but neither too large nor too heavy for 
& person to carry conveniently in his hand. 
Two feet, or even less, will be length sufti- 
cient, and the opening should not be more 
than four inches wide, so as to admit only 
stones of moderate size. A good rough piece 
of rock, full of holes and crannies, is indeed 
& prise, when got up from deep water. Arks, 
Terebratule, and many other things are 
found in. such situations ; but there is some 
danger of making'a hole in the bottom of the 


dredge or losing it altogether. It is usual 
to fasten the rope to only one ring of the 
dredge, tying the other to it with spun-yarn, 
which will break if the instrument gets foul 
of a rock, and by releasing one end allow it 
to be drawn up into the boat. 

The contents of the dredge should be 
emptied into a sieve and washed in the sea. 
It is best to have two sieves, made of copper 
wire; one, with large meshes, fitting into the 
other, which should be much finer. <A jar of 
sea-water should be ready to receive anythirg 
which it may be desirable to take home and 
examine alive, and a jar of methylated spirit 
for anything you wish to preserve for future 
examination. Stone jars are made for this 
purpose, with metal clamps to hold the 
lids on. 

Hiring a decked sailing-boat for privato 
dredging is rather expensive, but the con- 
chologist who is up to rowing, and under- 
stands the management of a boat, may, with 
the help of a friend, do a good day’s work at 
a small cost. Hastings, Worthing, Wey- 
mouth, the coast of Devon, and the Channel 
Isles, afford great variety of shells in shallow 
water. But in the north the best work is 
done in the deepest zone. 

There are some shells which ‘even fhe 
dredge will not obtain, Those which burrow 


a 


deeply ure only obtained by rare chance, such 

| rete entangled by the hooks of a deep- 
aes Gishing-line. The dredge brings up the 

| ‘diphons only of Panopea, Solen, Solecurtus, 
_ ete., cut off from the shell. and writhing like 
worms. The inhabitants of very rough and 


RHCRRATIVE AOTRNCR. 


rocky bottoms are also safe almost 
any attempts, and these include not only the 
Terebratula and, other rarities of the deep 
sea, but also a large proportion of the most 
conspicuous univalves in the Laminarian zone. 
British Museum. 8. P. Woopwanrp. 


MICROSCOPIC PRESERVES. 
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A sar or fresh-water vivarium, maintained 
in the usual way, will afford a constant sup- 
ply of microscopic objects; but it is, never- 
theless, desirable to form special establish- 
ments for the purpose. These may consist 
of small masses of hay, or other vegetable 
_jatter, immersed in a tumbler of water and 
allowed to develop the germs they contain; 
-or of aquatic plants placed in vessels of 
various sizes and kept through their stages 
of growth and decay. It is a popular error 
to suppose that water must be offensive in 
order to afford the requisite nutriment for 
infasorial life. It is quite true that water in 
that condition will exhibit certain forms, but 
the clear fluid in which vegetable organisms 
flourish is the natural abode of numbers of 
the most interesting species. 

If, for example, a little duckweed and a 
small handful of bright green conferva, taken 
as it floats in the water, be placed in a glass 
jar and exposed, not to a broiling sun, but to 
a good light in a window, a continual and 
varied supply of objects may be obtained for 

-many weeks. A very convenient vessel for 
this purpose is a glass preserve jar, and one 
seven inches in diameter and fourteen inches 
high, can be bought for one shilling. Several 
methods must be adopted for the examina- 
tion of the contents. Dipping-tubes about 
one-eighth of an inch in diameter, some 
merely rounded at their edges, by holding for 
a fei moments in the flame of 4 spirit 
damp, and others with one end drawn out 
no 2s to reduce thg aperture, will enable 


any particular object that is visible, or 
portions of sediment from the bottom, to 
be obtained with ease ; while a piece of wire 
or slender stick will serve to take up a little 
of the duckweed or conferva. It may be 
as well to remind beginners that a dipping- 
tube is held between the thumb and middle 
finger, and the fore finger placed, by way of 
a stopper, at the top. In this position it is 
plunged into the water, and brought just 
over the object to be caught; the fore finger 
is then lifted and instantly replaced. In the 
interval a portion of water has rushed in, 
carrying the object with it, if the operation 
has been dexterously performed, 

All parts of the glass vessel should be 
diligently searched, not forgetting any scum 
adhering to the sides; but a nearly certain 
supply of interesting objects may be obtained 
by taking up a single leaf of duckweed or 
a very few threads of conferva. These should 
be placed in the centre of the live-box and the 
cover gently pressed down. An inch or two- 
third object-glass, with the first eye-piece, 
will be most convenient to commence the 


examination, and when any object is found 


requiring a higher pqwer, it may be obtained 
by the second or third eye-piece, and the 
use of the draw-tube, or, when necessary, hy 
using a higher object-glass. It is often fan- 
cied that excessive magnifying is necessary 
for ordinary purposes, and uninformed per- 
sons are deluded into buying bad microscopes 
by wonderful accounts of their magnifying 
capacities, announced in superficial measure, 
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whidk ie never used for scientific purposes, 
as the infertadtion really wanted is given by 
stating the linear power. “Thus, if an object 
is said to be magnified one hundred linear, it 
means that it is made to look one hundred 
times its natural length, but as the breadth 
is equally enlarged, the superficial magnifica- 
tion is 10,000 times. For examining infuso- 
ria and rotifers the most useful powers are 
from 60 to 150 or 200 linear. Higher powers 
are necessary for minute objects or details of 
creatures that can be kept tolerably quiet, 
and are sufficiently flat not to give a confused 
image, through the impossibility of bringing 
elevations and depressions into focus at once. 
This fact limits the use of high powers, and 
renders it extremely important, in the pur- 
chase of a microscope, that the one-inch or 
two-thirds should be an excellent glass. 

To return to our microscopic preserve. 
Having formed one in the middle of March, 
in one of the jars mentioned, the first objects 
found in abundance on the duckweed and 
conferva were vorticelle in all the stages 
described in the April number. 

The conferva itself presented a beautiful 
appearance, abounding in specimens of the 
elegant Spirogyra. In this genus one or 
more brilliant green ribbons, coloured with 
chlorophyll (colouring matter of green plants), 
are spirally twisted round the cells of a clear 
glassy tube. When a number of these thread- 
like plants are placed under the microscope, 
iluminated by a rather oblique light, and 
magnified from 100 to 200 diameters, the 
effect is charming. In some parts the 
tangled mass shines like groups of living 
emeralds, and in others a delicate, cool, green, 
shadowy light reminds us of poetical pictures 
of the sea nymphs’ haunts. If we remember 
that one drop of fluid is a world of water to 
the little beings that dwell therein, the scene 
will resemble that through which Shelley 
makes Arethusa pass when flying from the 
thea of her rude admirer, “ Alpheus the 


" Through the dim beats 


Which amid the,streatns, | 
Weave a network of coloured Hight ; }- 


And under the caves, 
Where the shadowy waves 
Are as green as the forest's night.” 


In such a scene we saw, amid elegant 
forms, an uncouth-looking object of a dirty 
brown colour and a nondescript lumpish form. 
It was attached to a stalk of duckweed, and 
after a period of quiescence slowly elongated 
itself and changed its shape, until at last it 
assumed the extremely elegant appearance 
belonging to the stentors, which are close 
relations of the vorticelle. A few of the dif- 
ferent appearances of this protean creature 
are shown in the annexed drawings (Fig. 1), 





Fic, 1—A, B, C, D, Stentor Milleri in different de- 
grees of expansion. A large specimen is one 
twenty-fourth of an inch long. 


and if anybody should light upon one in 
his ugly aspect, let him wait till the seem- 
ing clodpole of the waters thinks proper to 
wear the shape of “old Triton’s wreathed 
horn.” 

Three days after finding the stentor, 
another dip from near the surface of the 
water brought up a few threads of conferva 
less elegant than the spirogyra, but beautiful 
in their way. Attached to these were the 


ite 
gobo] Settles, of which drawings are given 
(iy. %, band c), and from which our glass and 





Fie. 2.—A, Cottien ie = imberbis — (‘ Micrograph. 
Dict.”) WR,’ the specimens described m 
Meewive the hnear magnification. 
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potato-like-looking thing which jerked its 
body in a sulky sort of fashion. It was, 
in fact, a “bottle imp,” and apparently 
not in the best temper. A little repose 
soothed its troubled spirit, and presently the 
creature began to elongate itself and then 
jerked back again. At last good humour 
returned, and our ugly denizen of the bottle 
proved to be the graceful water-sprite, of 
which the annexed portrait (Fig. 2, 3 and c) 
will givea faintidea. It was evidently a Co. 
thurnia, much like the species often found upon 
the shells of Entomostraca, of which one is 
figured (Fig. 2, 4). Those which make their 
abode upon the bodies of the most lively and 
restless of animals must be amazingly fond 
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lig 3—A, Euplotes (patella), B, side view of ditto, 
C, Stylomichia. 


of locomotion, and meet with many hard 
knocks in their restless journeys. They may 
be said to keep their carriage, or at least a 
nag, but we should prefer the taste of our 
present specimens, who hang their bottles 
upon the quiet plant. 

Among other conspicuous inhabitants of 
the glass jar were numbers of that restless 
animaleule S/ylonichia. This little creature 
can crawl or walk along vegetable stems by 
means of its spines, and by their help and 
those of its cilia swims rapidly and executes 
sharp and sudden turns. Its usual habit 
seems to be to go forward a little way and 
then dart backwards, but not equal to the 
distance advanced. This motion is continued 
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by the hoar, and after leaving the live-box 
undisturbed during the night, was scarcely 
less remarkable the next day. Another 
equally restless creature was the Kuplotes 
patella, and of this, as well as of the former, 
sketches are annexed (Fig. 3). 

But the gems of the collection were the 
rotifers, of which six or eight kinds were 
discovered. One of the oddest was a Meto- 
pidia*, sometimes using the beak-like termi- 
nation of its head after the manner of a pick- 
axe, and sometimes raking up the vegetable 
refuse with it, as a gardener might use a 
sickle to turn over a quantity of small twigs he 
had cut fromahedge. The figures appended 
(Fig. 4) will show the nature of this curious 








Fia. 4A, Metopidia acuminata, as drawn by Mr. 
Gosse. B, Specimen as seen and described in text , 
¢, Mouth or gizzard, 


animal ; and not less strange is the Monorerea 
rattus (so called from having a body and tail 


* Mr. Gosse says of this creature -— The frontal 
region is formed by an arched fleshy process occip!- 
tally, which is approached by a small onc on the mental 
(chin) side; and between them is the side entrance of 
the buccal (mouth) funnel. The occipital process 
is protected by a horny, crystalline plate, forming a 
segment of a sphere, and, when viewed laterally, taking 
the appearance of a curved horn. 1t can be partially 
protruded und retracted, and also bent down to meet 
the mental lohe.’—Piul. Trans. 





something like a rat), now swimming freely, 
now spinning round and round like « sat 
running after its tail, and playing a number 
of antics very comical to behold. 

Itwould occupy too much space todescribe 
the remaining rotifers, but some, like the 
Diglena and Salpina, were remarkable for 
their habit of thrusting out the so-called 
gizzard, which Mr. Gosse affirms to be a mouth, 
and using it in a manner characteristic of the 
latter organ; and one presented features 
which we must stop to detail. This was the 
Floscularia ornata, or “ Beautiful Floscule” 
(Tig. 5), one of the most irregular and fascina- 
ting creatures with which the microscopist is 
acquainted, although, like many other exqui- 
site things, it may not prove attractive at 


| first sight. 


Those who have Mr. Gosse’s “ Tensy” at 
hand, will find, opposite page 308, an exquisite 
drawing of the ‘‘ Beautiful Floscule,”’ sketched 
and coloured with that eminent naturalist’s 
peculiar skill. If after looking at this por- 
trait, drawn when the original was seen as an 
opaque object by reflected light, the observer 
should chance to see the creature itself under 
ordinary conditions, he would scarcely recog- 
nize it, but it is nevertheless admirably true. 
The best way of explaining this discrepancy 
will be to describe the discovery and succes- 
sive appearances of the specimen delineated. 
A leaf of duckweed was under the microscope 
in the live-box, and, after a littlo time? a dingy 
brown creature, upon a long stalk, wag 
observed in slow motion. Was it a species 
of stentor? It might be; but no. From 
its head were extremely fine, scarcely visible 
threads, extending to an _ extraordinary 
length. This indicated a probability of its 
being a Floscule ; but, if so, only a peculiar 
and careful illumination could render it pro- 
perly visible. Accordingly the mirror was 
moved up close under the stage, and turned 
on one side, to throw so oblique a light as to 
exhibit the animal as a brilliant object upon 
a dark ground. By this means its whole 
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Whi changéd; ite colours became 

#hd, with very careful focussing, the 
eltrétnely transparent jar in which it lives, 
ad which naturalists choose to consider a 
eiropore, became sufficiently visible to be 
discerned. The moment the Floscule is dis- 
tarbed by the abrupt passage of one of her 
fidgetty companions, or by a sudden shaking 
of the table, she retracts her head and slowly 
Withdraws into her house, eomew hat after the 





but immediately began to conte out, so that 
the elegant process was repeated as often as 
desired. 

When first seen their eggs were very 
noticeable, and after an hour one appeared to 
stretch itself, and walk out of the bottle. 
This was the young Floscule; the egg-shell 
itself eacaped observation from its transpa- 
rency. The young thing moved quickly with 
an uncertain gait, as if it did not know what 


ra, 5.—The Beautiful Floscule (Floseularia ornata). A, partially protruded, B, freely ditto, with three eggs ; 
, ©, first appearance of young; D, Floscule seventeen hours old, D’, jaws of Floscule as figured by Mr. Goase. 


manner in which the vorticelle retire, but the 
motion is not so rapid nor so jerkish. With 
the oblique dark-ground illumination, the long 
cilia looked like threads of green spun glass. 
At first they were steadily protruded, as 
represented in the drawing, and looked very 
lustrous as they slowly moved. Then the 
motion quickened, and the long cilia seemed 

PRN sides like a shower of emerald 
lai. By Briking the knuckle sharply on the 
tile abs ‘Pleseule drew herself in again, 






to do, and was puzzled with its first entrance 
into life. After a few seconds its movements 
evinced more purpose, and the little creature 
twisted its tail end about as if trying to find 
out the use of that organ. After a little 
while it eluded notice, but the next day was 
discovered a thriving young infant, as in 
Fig. 5. ; 

Ehrenberg and Dujardin differed as to the 
number of lobes fringed with the long hairs 
which this animal exhibits, and it is, in fact, 
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nach more'diffioult ¢o count them than might 
be: . ‘Daring the first evening five 
lobes were distinctly visible, and only once 
dia there appear a suspicion of a sixth. The 
next day only four could be seen for some 
time, and then all six appeared. The long 
cilia scarcely move when fully extended, and 
Mr. Gosse considers that the real rotary or- 
fans “are set in the inner surface of the 
disk.” So quiet do the long cilia keep that 
a small object remained in the same place, 
as if attached to them, for a considerable 
time, although the moment they were made 
to move, by striking the table, it was thrown 
aside. 

Mr. Gosse, speaking of the tube, observes 
—“ There is evidently no organic connection 
between it and itsinhabitant. It is a thick 
gelatinous excretion from the body, thrown 
off in successive rings, and hence the lower 
parts are more dense, the summit or edge 
being so attenuated as to melt imperceptibly 
into the surrounding water. In old speci- 
mens the tube is sometimes more distinct, 
owing to the entanglement of floccase atoms, 
small diatoms, and other floating matters in 
its viscid surface.” The young Floscules have 
two red eyes, which usually disappear in 
adults, but Mr. Gosse says he has occasion- 
ally met with specimens apparently of full 
age in which they were plainly visible. There 


are several species of Flopeuiazia, varying in. 
size, according to the “‘ Mierographis Diction- 
ary,” from ygth to yisth of an inch in Jength. 
Mr. Gosse says that the organs of the mouth . 
(gizzard) reach their minimam of develope 
ment in Flosculariaand Stephanoceus, and we 
append a copy of his drawing of the simple 
mechanism with which the former is pro- 
vided. 

In this paper only a few particulars have 
been given of a portion of the living forma, 
dwelling upon three or four leaves of duck- 
week and a few threads of confervoid plants. 
The whole would not have covered a three- 
penny piece, and the water taken with them 
would not weigh a dozen grains. Myriads of 
such small plants may be found in common 
ponds. All the human inhabitante of the 
earth are outnumbered by the residents in 
many a puddle, and we can scarcely examine 
a leaf or a water-drop without finding exhi- 
bitions of animal life which amaze us by 
wonderful arrangements of structure and 
adaptations of means to ends. If life is 
found in all places, from ocean beds to snowy 
alpine summits, beauty is no less omnipre- 
sent; every manifestation of creative intel- 
ligence which man can contemplate unfolds 
the principles of Art, and opens apage in 
Nature’s everlasting song. 

Henry J. Sracx. 


THE PRINTING PROCESS IN PHOTOGRAPHY. 


Havine procured good negatives, it is im- 
portant to be able to get good prints from 
them, and, although the process of printing 
is a simple matter, we often see very bad 
prints taken from what are evidently good 
negatives ; the operator seems to have paid all 
the care and attention he can to his negatives, 
end then to have burried over the printing, 
thinking it of mo importance. Those who 


have collected photographs for the laat eight 
or ten years, cannot look over their portfolios 
without feeling considerable annoyance ; 
many of the once beautiful specimens are 
now mere shadows in yellow and brown, 
many are spotted and partially faded, and 
comparatively few are in their original state. 
Fortunately the cause of this destraction is 
now well known, and we need not fear the 


_Salldies of ovr photogesphs, if the printizig be 


sGihperly conducted. . This is not the place to 
.  eidege on the causes of fading; it will be 
milicient to say that photographs toned or 
coloured with chloride of gold appear unal- 
terabie, and those coloured with sulphur, from 
the decomposition of the hyposulphite of soda 
bath, are almost certain to fade in time. 

Lhe writer haa some prints he toned with 
ohlotide of gold in 1852, which are as beau- 
tiful as on the day they were printed ; whilst 
of taose toned with hyposulphite of soda, or, 
au it was called, “old hypo,” few are in exist- 
ence, and none are in their original state. 
Unfortunately the latter process was used 
extensively from 1852 to 1858, being cheaper 
and easier to work than the other, conse- 
quently a large proportion of the prints pro- 
duced between these periods have already 
faded, or will sooner or later do so. 

The first process, “albumenizing the 
paper,” is not worth the attention of an 
atnateur, unless he have plenty of time at his 
disposal. ‘“ Papier saxe” albumenized is to 
be obtained very good ; but it is well to try a 
sheet or two before procuring a supply, as 
there is a quantity of rubbish in the market, 
epparesitly coated with a mixture of albumen 
and glue, on which it is impossible to pro- 
duce a good print. A pressure frame and 
three earthenware dishes will be wanted : also 
the following solutions :— 


EXCITING SOLUTION, 





Nitrate of silver . 100 grains. 
1 ounce. 


Distilled water . 


TONING SOLUTION. 


Water... ... 8 ounces. 
% Carbonate of soda . . 8 grains. 
Chloride of gold . 1 grain. 
FIXING SOLUTION. 
Water. .,2c% «© . . . ounces. 
6 ounces. 


Hyposulphiteofsoda . 
Among the different modes of rendering 


the paper aensitéve, the two following are 
perhaps the best, the first when a consider- 


able .nugiber of papers: are: to be: prepazeds- 
the seit Re only a few are wanted at: a. 
time :— &t:’ ; 

1. Pour the nitrate of silver solution into’: 
one of the dishes, float the sheets one at « . 
time on the surface, taking care that there be 
no bubbles underneath ; let the sheet remain 
four or five minutes, and then pin up to dry - 
in the dark-room ; the pins used should be 
coated with varnish. ’ 

2. When only a few prints are wanted 
the glass rod (Fig. 1) is the most convenient 
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lic. J,—Bent Glass Rod. 


instrument to use; there is no waste of ni- 
trate of silver, and all the requisites can be 
got out, the paper rendered sensitive, and the 
various articles replaced in a few minutes. 
For papers 11 X 9 inches, measure out half 
a drachm of the silver solution into a clean 
glass, spread on the table a couple of sheets 
of blotting-paper, and lay the sheet to be 
prepared on it (Fig. 2); then with the right 





Vic, 2).—)reparing Paper with Glass Rod. 


hand take the glass rod, and with the left 
pour on the solution, then move the rod over 
the paper, driving the solution before’it, and 
then backwards and to the edges, so as to 
wet the surface equally all over. Continue 
this until the paper has absorbed the fluid, 
and then hang it up in the dark-room to dry. 
With some descriptions of paper a little more 
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than haifa drachm is required; this can only 
be ascertained by trial. 

A little practice is requisite to use the 
glass rod neatly ; a beginner often presses too 
hard with the rod, and rubs up the albumen 
into a froth. A few trials are requisite, to 
show the amount of pressure required to dis- 
tribute the solution without disturbing the 
surface. 

Lege quite dry, the paper may be put 
into the pressure-frame with the negative, and 
printed until rather darker than it will be 
required when finished. Then wash the print 
in water several times, until the water used 
no longer looks milky ; then place it in the 
toning solution in a dish, and agitate it a little. 
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The print rapidly changes colour, and when 
it is of the tone required, take it out and place 
it in the fixing solution for five minutes, and 
afterwards wash in many changes of water, 
and hang up to dry. The black or the sepia 
tone is owing to the print being a longer or 
shorter time in the toning-bath. The eight 
ounces of toning solution will tone five prints 
of 11 X 9 inches, after whic’: it may be thrown 
away as worthless, all the chloride of gold 
having been abstracted. 

If the photographs are mounted on card- 
board, or pasted into a book, freshly-made 
paste should be used for the purpose. 

Joszpa SIDEBOTHAM. 
Manchester. 


THE STRUCTURE AND MOVEMENTS OF COMETS. 
PERIODIC COMETS. 


Tx comets which we propose treating of in 
the present paper are usually divided into the 
three following classes :— 

I. Comets of short period. 


years. 

III. Comets cf long period. 

The following are the comets belong- 
ing to Class I., with which we are best ac- 
quainted :— 


Name. Period. Next Return. 
1. Encke 3296. . 1862, Feb. 
2. DiVico. . . 6469. . 1861, Jan. 
3. Pons (1819, iii.) 5654 . . 1863, Nov. 
4. Brorsen . 5581. . 1862, Oct. 
5. Biela . . 6617. . 1866, Jan. 
6. D’Arrest 6°64 . 1863, July. 
7. Faye. . . 744 . 1866, Feb. 
8. Méchain (1790) 13 60 . 1871, Oct. 


No. 1 is by far the most interesting comet 
in the list, and we shall therefore review its 
history somewhat in detail. On the evening 
of November 26, 1818, M. Pons, of Mar- 


| Professor Iincke was, 
Ii. Comets revolving in about seventy | therefore, induced to un- 
| dertake a rigorous inves- 
| tigation of its elements ; 


_ the real path of the comet 


ce eee a 


| 


( 


seilles, detected a telescopic comet: it was 
soon found that its orbit 
could not be parabolic. 


and he ascertained that 





Comet, 1828, on 
Nov. 80, Nucleus 
eccentric. (Tele- 
scopic view.) 


was an ellipse, with a pe- 
riod of about three years 
and a quarter (Fig. 1). On 
looking over a catalogue of all the comets 
then known, he was struck with the simi- 
larity which the elements obtained by him 
bore to those of the comets of 1786 (i.), 1795, 
and 1805; further examination placed beyond 
a doubt the identity of those comets with the 
one of 1819. Encke then turned his atten- 
tion to its next return, and he announced 
that the comet would arrive at perihelion (or 
its least distance from the sun) on May 24, 
1822, after being retarded about nine days 
by the influence of the planet Jupiter. 


aoe 


. . “eo completely were these calculations 
folfilled, that astronomers universally at- 
tached the name of ‘Encke’ to the comet of 
1819, not only as an acknowledgment of his 
diligence and success in the performance of 
some of the most intricate and laborious 
computations that occur in practical astro- 
nomy, but also to mark the epoch of the first 
detection of a comet of short period—one of 
no ordinary importance in this department 
of the science.” Agrceably to Encke’s pre- 
diction, the comet arrived in 1822; and has 
been observed at every successive return since 
that time, viz., 1825, 1828, 1832, 1835, 1838, 
1842, 1845, 1848, 1852. 1855, 1858. 

The account of this comet would be in- 
complete, were we not to refer to a pecu- 
liarity connected with its motion, which 
attracted Encke’s attention as far back as 
1838. He found that, notwithstanding every 
allowance being made for planctary influence, 
yet the comet always attained its perihelion 
distance about two hours and a-half sooncr 
than his calculations led him to expect. In 
order to account for this gradual diminution 
of the period of revolution (in 1789 it was 
nearly 1213 days, but in 1858 it was scarcely 
12104), Encke conjectured the existence of 
a thin ethereal medium, sufficiently dense 1o 
produce some impression on a body of such 
extreme tenuity as the comct in question, 
but incapable of exorcising any sensible in- 
fluence on the movements of the plancts. 
This contraction of the orbit must be con- 
tinually progrossing, if we suppose the cxist- 
ence of such a medium ; and we are naturally 
led to inquire, What will be the final consc- 
quence of this resistance? Though the 
catastrophe may be averted for many ages 
by the powerful attraction of the larger 
planets, especially Jupiter, will not the comet 
be at last precipitated on to the sun? The 
question is full of interest, though widely 
open to conjecture. 

No. 2. On Aygust 22, 1844, M. di Vico, 
at Rome, disec. ergd a telescopic comet, whose 
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orbit was afterwards proved to be an ejlipse 
of moderate eccentricity, with a period of 
about five years and a-half. The return of 
this comet to perihelion was predicted for 
March, 1851; but owing to its unfavourable 
position, it was notseen. Le Verrier has made 
some computations which render it probable 
that this is a return of the comet of 1678. 

No. 3 was discovered by M. Pons on 
June 12,1819. Professor Encke assigned to 
it a period of five years and a-half, which, as 
the table will show, was a very close approxi- 
mation to the truth. It was not, however, 
seen from that time till March 8, 1858, when 
it was detected by Dr. Winnecke at Bonn, 
who soon ascertained the identity of the 
two objects. 

No. 4 was detected by M. Brorsen at 
Kiel, on February 26, 1846. The observa- 
tions showed an elliptic orbit, and the epoch 
of the ensuing arrival at perihelion was fixed 
for September 26, 1851. It escaped obser- 
vation in that year, however, owing to its 
proximity to the sun; but was rediscovered 
by Dr. D’ Arrest in February, 1857. 

No. 5. This is another very remarkable 
periodic comet, and second only in interest 
to Encke’s. It was discovered in Bohemia 
by M. Biela, on February 27, 1826; the path 
it pursued was observed to be similar to that 
of the comets of 1772 and 1807, with which 
it was subsequently identified. It was fol- 
lowed by Dr. Olbers and M. Gambart until 
the end of April. Soon after its disappear- 
ance, Professor Santini of Padua undertook 
to investigate its motion, and announced 
that its perihelion passage would take place 
on November 27, 1832. The first glimpse 
of the comet on its return was obtained at 
Rome on August 23, and in a few weeks it 
became generally visible. It arrived at peri- 
helion only twelve hours before the time 
named, a much closer fulfilment of Santini’s 
prediction than could have been expected 
under the circumstances. Considerable sensa- 
tion was created among the general public 
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on this occasion, on account of an appre- 
hended collision with the earth; but none of 
course took place, a result which astrono- 
mers in vain tried to prove beforehand. We 
have already adverted to a very curious 
phenomenon which took place at the appa- 
rition of this comet in 1845, shortly after its 
discovery in that year. 

No. 6. On June 27, 1851, D’Arrest dis- 

covered a faint comet in the constellation 
Pisces. It was soon remarked by this astro- 
nomer that the path followed by the comet 
appeared to be an elliptic one—a surmise 
which subsequent observations fully con- 
firmed. Calculation showed that it would 
probably reappear about the end of 1857, or 
beginning of 1858 ; and although not seen in 
Europe, it was discovered by Sir T. Maclear 
at the Cape of Good Hope, near the time 
fixed. 
. No. 7 was discovered by M. Faye, on 
November 22, 1843, at the Paris Observa- 
tory. It exhibited a bright nucleus, with a 
short tail, but was never sufficicntly brilliant 
to be seen by the unaided eye. It was soon 
found by several observers to be moving in 
an elliptic orbit, with a period of about seven 
years and a-half. M. Le Verrier predicted 
tho comet’s return to periliclion for Apiil 3, 
1851; and, true enough, it was detected in 
the great Northumberland telescope at Cam- 
bridge, by Professor Challis, on November 
28, 1850, and passed through the pcrihelion 
near tlc time named some years before. 

No. 8 was detected by Méchain, January 
9, 1790; but the elliptic nature of its orbit 
does not appear to have been then suspected. 
It was not reobserved until its return, at the 
commencement of 1858. 

Short periods have also been assigned to 
the following comets; but, since much un- 
certainty prevails about them, they have not 
been included in the above list :— 


Clausen (1748,i.) . . Pigott (1783). 
Burckhardt (1766, ii.) . Bloein “iio, v.). 
Lexell (1770, i.) . » Peters (1846, vi.). 


In Class II. we have the following 


comets :— 
Name. Period. lochs prcecll 
1. Westphal (1852, iv.) 67°77 1920 
2. Pons (1812) . . . 70°68 1883 
3. Di Vico (1846, iv.) 73°26 1919 
4. Olbers (1815) . . 7405 1889 
5. Brorsen (1847, v.). 7497 1922 
G. Halley .... 7678 1912 


It has been thought by some astronomers 
that four of the above may have originally 
constituted a single comet. 

No. 6. The comet whose history is the 
most interesting is undoubtedly that which 
bears the name of our illustrious countryman, 
Halley, which has a period of about 75 years ; 
and as it will, moreover, serve to exemplify 
what we have already said on the nature and 
appearance of comets, we cannot do better 
than give a summary of its history, from the 
time of its last appearance, in 1835, back to 
the earliest ages. Four years after the ad- 
vent of the celebrated comet of 1680, Sir 
Isaac Newton published his “ Principia,” in 
which he applied to that body the general 
principles of physical investigation first pro- 
mulgated in that work. He explained the 
method of determining, by geometrical con- 
struction, the visible portion of the path of a 
body of this kind, and invited astronomers 
to apply these principles to the various 
recorded comets. Such was the cffect of the 


‘force of analogy upon the mind of the great 


philosopher, that, without awaiting the dis- 
covery of a periodic comet, he boldly assumed 
these bodics to be analogous to planets in 
their revolutions round the sun. Startling 
as this theory might have been when first 
propounded, yet it was not long before it 
was fully substantiated. Halley, who was 
then a young man, undertook the labour of 
examining the circumstances attending all 
the comets previously recorded, with a view 
to ascertain whether any, and which of them, 
appeared to follow the same path. Careful 
investigation soon pointed out the similarity 
of the orbits of the comets of 1531 and 1607, 
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aad that they were, in fact, the same as that 
followed by the comet of 1682, seen by him- 
self; he suspected therefore (and rightly too, 
as the sequel showed), that the appearances 
at these three epochs were produced by the 
three successive returns of one and the same 
body, and that, consequently, its period was 
somewhere about 75} years. There were, 
nevertheless, two circumstances which might 
be supposed to offer some difficulty, inas- 
much as it appeared that the intervals 
between the successive returns were not 
precisely equal; and, secondly, the inclina- 
tion of the orbit was not exactly the same ir 
each case. Halley, however, “with a degree 
of sagacity which, considering the state of 
knowledge at the time, cannot fail to excite 
unqualified admiration, observed that it was 
natural to suppose that the same causes 
which disturbed the planetary motions would 
likewise act on comets ;” in other words, the 
attraction of the planets would exercise some 
other influence on comets and their motions. 
The truth of this idea we have already seen 
-exemplified in the case of the comet of 1770. 
In fine, Halley found that in the interval 
between 1607 and 1682, the comet passed so 
near Jupiter that its velocity must have been 
considerably increased, and its period conse- 
quently shortened; he was, therefore, in- 
duced to predict its return about the end of 


1758 or the beginning of 1759. Although - 


Halley did not survive to see his prediction 
fulfilled, yet, as the time drew near, great 
interest was manifested in the result, more 
especially as Clairaut had named April 13, 
1759, as the day on which the perihelion 
passage would take place. It was not destined, 
however, that a professional astronomer 
should be the first to detect the comet on its 
anticipated return ; that honour was reserved 
for a farmer, near Dresden, named Palitzch, 
who saw it on the night of Christmas-day, 
1758. But few observations were made be- 
fore the perihelipn passage (on March 12), 
owing to the comet's proximity to the sun; 
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during the months of April and May, bow- 
ever, it was seen throughout Europe, aléhqugh 
to the best advantage only to the southern 
hemisphere. On May 5 it had a tail 47° long, 

Previous to the last return of this comet, 
in 1835, numerous preparations were made 
to receive it. Early in that year Professor 
Rosenberger of Halle published a memoir, in 
which he announced that the perihelion 
passage would take place on November 11, 
though Damoiseau and Poulécoulaut both fix. 
ed upon a some- 
what earlier pe- 
riod. 

Let us now 
see how far 
these expecta- 
tions were real- 
ized. The comet 
was seen at 
Rome on August 
5; as it ap- 
proacbed the 
sun it gradually 
increased both 
in magnitude 
and brightness, 
but did not be- 
come visible to 
the naked eye 
till September 
20. On October 
19 the tail had 
attainedalength 
of fully 30°. The 
comet soon after 
this was lost in 
the rays of the 
sun, and passed through its perihelion on 
November 15, or within four days of the 
time named by M. Rosenberger. It reap- 
peared early in January, 1836; and was 
observed in the south of Europe and at the 
Cape till the middle of May, when it ~was 
finally lost to view, not to be seen again till 
the year 1912. 





Vic, 7,—Halley's Comet, 1885 
on October 29, 
(Telescopic view, ) 
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' ‘We eve soon dbove that Halley traced 
his comst back to the year 1581; we must 
how, therefore, briefly review its probable 
history prior to that daté, as made known by 
the Isbours of modern astronomers. Halley 
surmised that the great comet of 1456 was 
identical with the one observed by him in 
1682, and M. Pingré has converted Halley’s 
suspicion into a certainty. The preceding 
return took place, as M. Laugier has shown, 
in 1878, when it was observed both in Europe 
and China; but it does not appear to have 
been so bright as in 1456. In September, 
1301, a great comet is mentioned by nearly 
all the historians of the period. It was seen 
as far north as Iceland. It exhibited a 
bright and extensive tail, stretched across a 
considerable part of the heavens. This was 
most likely Halley’s. The previous appa- 
rition is not so well ascertained, but most 
likely occurred in July, 1223, when it is 
recorded in an ancient chronicle that a won- 
derful sign appeared in the heavens shortly 
before the death of Philip Augustus of 
France, of which event it was generally con- 
sidered to be the precursor. It was only 
seen for eight days. Although but little in- 
formation is possessed about it, and that of a 
very vague character, yet it seems probable 
that this was Halley’s comet. In April, 
1145, a great comet is mentioned by European 
historians, which is one of the most certain 


of our series of returns. There is consider- | 


able probability in favour of the appearance 
of the comet in the year of the Norman 
Conquest,’ or in April, 1066. The famous 
body which astonished Europe in*that year 
is minutely, though not very clearly, de- 
scribed in the Chinese annals; and its path 
there assigned is found to agree with elements 
which have great resemblance to those of 
Halley’s comet. In England it was con- 
sidered the forerunner of the victory of 
William of Normandy, and was looked upon 
with universal dread. It was equal to the 
full moon in size, and its train, at first small, 
increased to a wonderful length. Almost 
every historian and writer of the eleventh 
century bears witness to the splendour of 
the comet of 1066, and there can be but 
little doubt but that it was Halley’s. Pre- 
vious to this year the comet appeared in 
989, 912, 837, 760, 684, 608, 530, 451, 373, 
295, 218, 141, 66, and 11, all of which appa- 
ritions have been identified by Mr. Hind. 
(“ Month. Not. R.A.8.,” vol. x.) 

Concerning the comets belonging to 
Class III , if is unnecessary to notice them 
further on the present occasion. 

Of hyperbolic comets, the following are 
the only ones yet known :— 


1729 1818 (1ii.) 
1771 
1774 . . 1840 (i) 
1843 (11.) 
Eastbourne. Groner F. CHambgErs. 


THE HIGH TIDE OF THE SIXTEENTH OF SEPTEMBER, 1860. 


Tuk tides once were pompously styled the 
“Grave of Human Curiosity.” Now-a-days, 
thanks to Laplace, men are presumptuous 
enough to predict their date and proportions 
several years beforehand, to the great con- 
venience of coasting trade and travelling 
intercourse. N ay, more; from the attrac- 
tive action of the guzi and moon on the liquid 


shect which covers three-quarters of the 
globe, the great French astronomer deduced 
a very close approximation to the mass of 
our satellite. He weighed the moon in the 
ocean which envelopes the earth. 

The tides are a necessary consequence of 
the great Newtonian law of ‘universal attrac- 
tion. All bodies exercise upon all other 
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bodies ati attraction which is directly pro- 
portional to their mass; that is, the larger 
a body is, the greater is the forct of attrac. 
tion whick it exerts. The words “ weight” 
and “heaviness” are only forms of expressing 
the power of attraction which the mass of the 
earth exercises on substances at or near ita 
surface which lie within our cognizance. Con- 
sequently, our pound-weight would weigh 
much less than a pound if carried to the 
surface of the moon, and much more than 
a pound if carried to the surface of the sun; 
because the mass of the moon is considerably 
less, and the mass of the sun considerably 
greater, than the mass of the earth. 

Again: the attraction exercised by any 
body varies inversely as the square of the 
distance from that body. ‘Varying in- 
versely” means that, in proportion as the 
distance of the body is greater, its power of 
attraction is leas. The square of any quantity 
is that quantily multiplied by itself: 9 is the 
square of 3; 16 is the square of 4. It will 
be seen, therefore, that the attraction cxerted 
by a body diminishes very rapidly with in- 
crease of distance. At two distances denoted 
by the proportions of the numbers 3 and 4 
(miles, hundreds of miles, or any other mea- 
sure of length), the corresponding attractions 
will be in the respective proportions of 16 to 
9; the attractive force will be nearly one- 
half less, while the distance from the centre 
of attraction is only one-quarter more. 

The knowledge of these two grand laws 
of the universe enables astronomers to calcu- 
late the force of attraction which the heavenly 
bodies exercise on each other. Now, the sun 
and the moon are heavenly bodies, the one 
of sufficient magnitude, the other sufficiently 
near, to exercise a perceptible power of at- 
traction on the earth, and on every particle 
of matter of which it consiste. The watery 
portion of the earth is that in which obe- 
got and se, of attraction is most easily 

Viajble. We witness its 


ali in the p cages of tides. It is to 
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our own great Newton that we are indebted 
for this clue to the mystery. Galileo made 
light of Kepler's idea that the daily and 
periodical advance and retreat of the waves 
of the sea were owing partly to the action of 
the moon, and partly to the changes which the 
daily rotation of the earth, combined with its 
revolution round the sun, producedin the actual 
motion of every liquid particle on the globe. 

Newton supposed (to explain his theory) 
the carth to be completely covered with a 
fluid of the same density as itself. He then 
showed that this fluid, undcr the action of 
the sun, must assume the form of an ellipsoid, 
whose major axis would always be directed 
towards the great luminary. But the action 
of the moon on the ocean also produces an 
ellipsoid similar to that caused by the action 
of the sun, only more elongated; because the 
lunar action (in consequence of her close- 
ness) is more potent than that of the sun. 

It will be easily understood that if the 
two separate attractions of the sun and the 
moon are combined, the waters will be raised 
higher, and there will be great, or spring- 
tides. If the attractions are in opposite 
directions, the waters will not be raised so 
high either way, and then feeble, or neap- 
tides will take place. Accordingly, we find 
that when the moon is in conjunction or oppo- 
sition in the same line with the earth and the 
sun, which is called being in the syzygies,* 
and which occurs at new moon and at full 
moon, the axes of the two ellipsoids will 
coincide, and the highest tides will happen. 
The sun and the moon are agreed; they are 
both pulling one way. On the other hand, 
when the moon is in her quadratures, or at the 
first or the third quarter, the axes of the two 
ellipsoids are perpendicular to each other, and 
the two effects tend to neutralize one another, 

* Syzygy is derived from a Greek word, cv(vyia, 
signifying conjunction, conjugation, the being coupled 
in the same yoke. Quadrature explains itself; the 
moon, earth, and sun are in a square position. They 


form together a right angle, the earth being in the 
corner. 
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The moon and the sun are pulling different 
ways; it is a house divided against itself. The 
tides, on this simple supposition of Newton’s, 
would be a comparatively easy problem. 


But the ocean does not corer the whole 


surface of the earth; the declinations of the 
sun and the moon vary greatly, that is, some- 
times they ride high in the sky, sometimes 
ercep close to the horizon ; the mass of waters 
are continually rushing onwards in obedience 
to the attractions of the sun and the moon, 
and are consequently still impelled by their 
acquired velocity in a certain direction at the 
moment when the direction of the attractive 


force is changed; tho different scas aro of 


different forms and different extent, and com- 
municate with each other by channels of 
divera depths and brcadths ; the friction of 
the waters against the sand or rocks ut the 
bottom, and of currents of wind at the sur- 
face, also exert some influence on the ebbing 


and flowing of the sea. Newton's theory of 


the tides, true in principle, required to be 
elaborated to make it applicable to practice. 
Laplace succeeded in giving the true solu- 
tion; he demonstrated that attentive obser- 
vations, continued for years in different lo- 
calities, combined with the results of theory, 
would enable us to predict almost all the de- 
tails of future tides, for a considerable time 
beforehand, with mathematical certainty. 
We have seen that the combination of tlic 
two separate tides occasioned by the sun and 
the moon respectively, occurs at the syzygics, 
at the new moon and the full. The com- 
bined tide may be very high; for it is the 
sum of two distinct tidal waves. But the 
tides of the syzygies are not all equally 
strong; because the distinct tides which con- 
cur in their production vary with the decli- 
nations of the sun and the moon (their dis- 
tance from the equator), and with the distance 
of*those luminaries from the earth. The 
nearer that both the sun and the moon are 
to the plane of the equator (which gccurs at 
the equinoxes), the greater are both the lunar 





and the solar tides. At the high tide of the 


9th of March last, the moon was os the equa- 
tor, and the sun only 5° to the south of it; and 
for the production of high sapring-tides, the 
moon's close approach to the equator is of more 
importance than the sun’s, the tidal wave 
caused by the moon alone being three times 
as high as that produced by the sun alone. 

There is a new moon on the 15th of this 
month, at nine minutes past six in the morn- 
ing. Bat it is found that the combined action 
of the sun and the moon on the waters of the 
ocean does not produce its greatest effect on 
our coasts until some six-and-thirty hours 
after new and full moon, varying according 
to the locality of the port. The high tide, 
therefore, will occur on Sunday, the 16th, 
at about seventeen minutes before noon, at 
Dover; at about half-past cleven at Liver- 
pool ; and at times which will differ along the 
whole line of our coast, There is no need 
here to give a tide-table for all the ports and 
watcring-places in Great Britain and Ireland. 

Theoretically, the spring-tide of the 16th 
September, 1860, is not expected to be quite 
so high as that of the 9th of March; but it 
would be very imprudent to despise it on 
that account, or to neglect precaution in places 
exposed to inundation or accident. Prac- 
tically, if favoured by winds, it may turn out 
greatcr in some places than its predecessor, 
which was so inconsiderately abused for 
not having done more damage, showing the 
adnuration which the vulgar fecl for great 
destroyers and irresistible conquerors. And 
there is no tyrant so relentless as anirruption 
of waters. 

Livery one who has visited the coast must 
have observed that the time of high and low 
water varics from day to day, till it comes 
round again to nearly the same hour and 
minute. The mean daily retardation of the 
tides is 50}m. The mean interval between 
two consecutive high-waters is 12h. 25m 
The intermediate low-water is not exactly in 
the middle between two high-waters: the sea 
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takes « longer time to flow than it does to 
ebb. The retardation ofthe tides varies with 
the phases of the moon: it is the least pos- 
nible, or 39m., at the syzygies ; when the tides 
arp highest, at the quadratures; when the 
tides are neap, it is the greatest possible—as 
much as 75m. The highest tides occur at 
the equinoxes, when the moon is in her 
perigee, or at her shortest distance from the 
earth, and never far from the equator. The 
weakest tides happen at the solsticos, near 
the longest and the shortest days, when the 
position of the moon is quite the reverse of 
the former case. 

As at spring-tides the sea retires in pro- 
portion to the height it has risen, the ebb and 
low-water of the 16th will afford an excellent 
opportunity to naturalists and collectors for 
marine aquariums. Many objects not usually 
laid bare, such as red sea-weeds, rare sea- 
anemones, and an infinity of curiosities, will 
be to be had for the trouble of taking. Rocky 
coasts will prove especially interesting in 
their revelations of marine life in deep waters. 
But the inexperienced amateur is earnestly 
warned not to let his enthusiasm lead him 
into danger, but to note the first symptom of 
the rising tide, and to select localities where 
his retreat cannot be cut off by the flowing 
waters. The writer of this gives the caution 
taught by experience. He once had a narrow 
escape from having to choose which of the 
two he would save from drowning—his own 

daughter, or a lady who would linger in a 
nook at the foot of a perpendicular cliff of 
rock, till the trio were caught ina trap by the 
advancing waves. A few decided steps placed 
Mademoiselle in safety by doubling a point. 
after the fashion of the wading birds, with 
the water rising above the knees. Madame. 
still loitering and irresolute, and with al 
presence of mind utterly gone, had to be 
dragged out of her perilous plight, just in 
time, ywher the*water was mounting fast to 
ther shoulders. 

i E: 8, 


NEW VARIABLE STAR. 
enfin nen 
On April 16th a small star, of the 11th degree 
of magnitude, was seen for the first time, in the 
constellation Ophiuchus, in a position where 
no star had been previously known to exist— 
since 1858 at least. 

The observer, Mr. N. Pogson, of the 
Hartwell Observatory, at first conjectured 
that he had found a new planet, but the 
absence of any motion at once upset this idea. 

™ - position of the star for : 


R.A. 16h. 25m. 43°85s. 
Decl. 15° 49’ 49°8.” 
The following observations show the 
variability of this star :— 


April 16, 1860 . . 11°O mag. 
fe AE! Sede A En. BED 
» 2... . 108 
» gh. « . - 10°65 


May 26, not visible, and under 125 
, 28, not visible, and under 13:0 
G. F.C. 


CAUSE OF LOW TEMPERATURE 
UPON MOUNTAINS. 
aoe ane 

Tirz low temperature prevalent upon moun- 
tains is too well known even for mention, but 
with the cause of this the multitude are any- 
th'ng but familiar. I doubt, indeed, whether 
scientific men properly explain this phenome- 
non, for which reason I would advance a few 
observations concerning it. It is, of course, 
clear that the height of mountains is either 
directly or indirectly the cause of the low tem- 
perature surrounding them. There does not 
appear to me any reason for supposing that 
a direct influence is exerted, and I am there- 
fore compelled to believe that the attenuation 
of the atmosphere produces the superior cold. 
It is very probable that the property which 
the atmosphere possesses of condueting heat 
decreases with its attenuation. I think, in- 
deed, that upon the earth’s surface this has 
been proved, J.J 
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WAYSIDE WEEDS AND THEIR TEACHINGS. 
HANDFUL Iv. 
merase hh eee 


“ By the primrose stars in the shadowy grass.” 


Handful of Favourites—They are One-petaled—Dis- 
tinction from last Handful—Our Botanical Pos- 
tion in Handful [V.—Free and attached Stamens 
—Primroses and Forget-me-nots—Dimpernel and 
Loosestrife—The Primula Trnbe—The Veronica 
and its Relations the Figworts—The Labiates, or 
Lipped Flowers—Convolvulus—The Plantain and 
its packed-up Stamens. 


WHEN we come to look into Handful IV., 
we find we have got in the midst of a whole 
host of well known favourites—regular play- 
fellows, almost, which secm to have grown 
up with us from childhood, though many a 
fuir generation of blossoms—we almost fear 
to think how many—las come and gone since 
some of us first gathered primroses or cow- 
slips in May, forget-me-nots in full summers’ 
flushing, heather from the purple hills of 
August, or holly to deck the rooms in those 
days when mince-pics and plum-pudding had 
their special relish and their special impunity, 
or before we cared to know to what division, 
family, or genus the botanist assigned our 
favourites; but now, that is just what we 
want to know, so let us see, in the first place, 
what we have got. Heath-flowers 
and heather; the holly, though many 
of our readers, probably, know the 
leaves and berries better than they 
do the blossoms; convolvulus, or bindweed, 
or lap-love, for it has all those names (Fig. 
71); forget-me-not (Fig. 68), sufficiently 
well known to every youth who has con- 
signed his heart to the keeping of some fair 
maid, and, for that matter, sufficiently well 
known to the fair maids themselves. Next 
have we the veronica, speedwell, or Venus's 
looking-glass, of real heavenly blue. The 
mint family, with the red and white dead- 
nettles, the wild thyme, and the self-heal 
-(Fig. 62) come next; then our friends the 
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primrose and the cowslip, and, with them, 
the scarlet pimpernel, or poor man’s 
weather-glass, which closes its brilliant 
petals long before the coming storm. Lastly 





Fic. 62.—Common Self-heal. Blossoms arranged 
spike-like, in whorls, within coloured bracts. The 
irregular, lipped blossoms, the irregular calyx, the 
square stem, and the opposite leaves, are all cha- 
racterist cs of the Labiate family. 


we have plantain for the bird-fancier, and 
the pink-headed thrift of seaside wastes, 
but perhaps more familiar as a bordering to 


ohiikdoned Bower-beds. We have a rare 
Handful this time, almost the best of oar 
serisa, and were we not afraid of increasing 
its dimensions beyond our grasp, we might 
‘have graced it with more well-known blos- 
some atill, such as the conspicuously hand- 
some foxglove race; but we have enough and 
to spare for our lesson. 

It does not need much dissection of our 
blossoms to tell us that we have all monope- 
talous corollas, 
and indeed that 
bright blue ve- 
ronica (Fig. 63) 
does not wait for 
our dissecting, 
but insists on 
casting off its 
corollas all in a 
piece, with the 





Fia, 88.—One-pieced deciduous 
corolla of Common Speedwell. 
a, a, The stamens attached to two stamens ad- 


me corcile: hering. They 
are thoroughly deciduous corollas. The rest 
of our flowers are not quite so precipitate in 
their, proceedings, but there is not one we 
have named which will not at once disclose 
its monopetalous character to the most cur- 
sory examination. One-petalcd, therefore, are 
our present flowers, like those of our last 
Handful ; but the attachment of the corolla 
is like that of our first-examined blossoms 
of the many-petaled families—namely, tothe 
receptacles beneath the ovary, and not to 
the calyx. Our present plants, therefore, 
belong to the one-petaled “ Corolliflora ” 
section, in contradistinction to the one- 
petaled Calycifiore. Now, before going 
further, let us get a clear idea of where we 
are in the botanical world. We made our 
entrance into it, as you may remember, by 
examining plants* which had blossoms in 
many distinct pieces, whereof the buttercups 
arid their relations were prominent examples, 
the blossoms. biving both petals and stamens 
fined to tii yepabitikc 
No. 1, 





letjust beneath the secd- | 
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vessel or vessels. Our next move was to 
plants which, still with many petals, had 
both petals and stamens attached, not to the 
receptacle, but to the calyx,* the rose tribe 
being the first examples. Another advance 
brought us to plants which, instead of hav- 
ing many-pieced corollas, had them all in 
one piece,f but still with the same attach- 
ment as the last named many-petaled, to the 
calyx; aad now in our fourth step we find 
ourselves returning to the receptacle attach- 
ment as at first, only with monopctalous 
corollas. To make the above more clear, we 
subjoin the following table, which is a slight 
simplification of that prefixed to that best of 
British Floras, Hooker and Arnott’s :— 


Corolla and stamens 1n- 
serted on receptacle, re- 
presented by buttercups 
and poppies 

Corolla and stamens 1n- 
seited upon calyx, 1epre- 
sented by roses and pea 
tiibes. 

Corolla and stamens in- 

f sertcd upon calyx, repie- 
sented by campanulas and 
J composites. 

Carolla and stamens in- 
serted on receptacle, re- 
presented by primiose 
and mint t11bes.’ 


A glance will now tell our traveller in 
Flora’s realms the ground 
he has already gone over, 
and, as we find ourselves 
in the fourth or last divi- 
sion, we again return to 
our primroses and their 
congeners. We should 
tell you, however, that in 
this last division there is 
yet a sub-division into 
plants which have their 
stamens, like the heaths 
and plantain, free (Fig. 
64), and that by far the 
largest portion, which 
have their stamens attached to the corolla, 

' See Handful No 2. + See Handful No, 8. 


Corolla in Many Pieccs 


Corolla in One Picce 





Fia. 64.—Floret of 
Common Plantain. 
a a, Elongated fila- 
ments of stamens. 





_ , eonsequently, through it to the recep- 
tacle. Take one of these little heath-bells 
(Fig. 64), open it wp, and you will see the 
stamens are all connected directly with the 
receptacle. Now 
take your primrose 
flower (Fig. 65), 
and you will find 
the five stamens 
all inside the tube 
(Fig. 66), and so 
closely attached to ss 
it, that there is Fia 65 —Salve: shaped blos 
scarcely anything som of (ommon Primrose 


you can call a fila- «,Globular stigma showing at 
ment. The heath mouth of cylindrical tube. 


flower is a good example of what botanists 








— 
ee 
— 
eg 
Fig 66—Ilowe: of Common 
Primrose lal open a, Limb of a 
corolla, b, tube of corolla, ¢, 
calyx, d, pistil, e, stamens. a Ps 


call the inflated corolla, as the - 
primrose (Fig. 65) is of the 
salver-shaped, the flat expanded Ve 
portion constituting the limb, 


which merges into the tude at 


mens, which are = §o.it wn 
the little tube is partly , mae 
closed over with scale 
or valves. There are 
many species of the 
forget-me-not—mouse- 
‘ear it is sometimes 
called—but we are now 
presuming that you 
have got the largest 
and handsomest—the 
water plant (Fig. 68), 
the true forget-me-not 
which the drowning **%  67—Blossom of 
ommon Primrose a 
troubadour cast ashore —Tabe ofcorolla, 8, tubu- 
to the feet of his lady- Jar campanulate calyx. 
love The forget-me-not, or Myosotis genus, 








the throat (Fig. 67). Compare Ii. 68 —Common Water Forget-me not. ‘he corollas rotate, or 


the forget-me-not in your hand 


wheel shapcd 


with these: it is somewhat hike the primrose, | as botanists call it, belongs to the Borage 
but more wheel-shaped ; the tube you will | tribe, the members of which are rematkable 
find is much shorter than that of the prim- | for being more or less clothed with stiff, 
rose or cowslip, and yet it includes the sta- | rigid hairs. The primrose, frou which we 
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*t9 Gommpare corollas with our ‘Tittle 
von friend, gives ite own name to the 
tbe; the Primulacee, to which it belongs. 
More noted for the beauty than for the use- 
fol properties of its members, the tribe offers 
us most exbellent examples of blossoms regu- 


lax umd perfect in every sense. First take a 


glance at the leaves of the primrose, as we 
shall refer to them shortly, and now take up 
the acarlet pimpernel (Fig. 53), and, if you 
know it, the yellow wood loosestrife (Fig. 69). 





Fra. 60.—Spray of Common Yellow Loosestrife. « a, 
Solitary blossoms springing from the axils of the 
fower-leaves or bracts. 


Both these plants are classed under the 
primulas. You, perhaps, do not think them 
very like, but just take the general descrip- 
tion of the primrose family, as you find it in 
the Flora, remembering the general division 
into which we have ajready got our flowers ; 
~~" gaieggioce ] corollas; attached to the 


receptacle. The description says, “‘Gtadndiiy 
inserted upon the corolla, distinet "hat is, 
not connected one with another—“ cotpila 
coloured. Style terminal” —that is, springing 
from the top of the ovary—“ ovary entire, 
one-celled ; corolla regular; stamens opposite 
the lobes of the corolla, and as many, equal. 
Style 1." Such is a description which, taken 
along with the general classification, is suffi- 
cient to distinguish the primula family from 
any other family of British plants. 

Consider it well, for it is a good lesson ; 
the family is exceedingly distinct, and the 
characters given can be easily made out, 
even by a beginner. How the members of 
the primula family—the pimpernels, the 
loosestrifes, and the primroses themselves— 
are distinguished from each other, we must 
leave to our lesson on classification. 

Our blue veronica, or speedwell (Fig. 
63), itself a pretty little plant, has many 
relatives with more strongly-marked proper- 
ties—among them the foxglove; moreover, 
1nost of its tribe have irregular corollas. You 
may at first have thought the veronica a 
regular flower, but a moment’s inspection 
will show you it is not, and that two divi- 
sions of the corolla are larger than the other 
two. Indeed, the irregular blossoms of the 
figwort tribe, which includes our veronica, 
closely resemble those of our nest tribe, the 
labiate plants, to which the dead-nettles, the 
mint, and the thyme, all of which you have 
in your Handful, belong. 

The figworts and tle labiates have, as 
you see, both of them irregular, two-lipped 
flowers ; in other respects they are very dif- 
ferent. Take one of your dead-nettles (Fig. 
58), and examine it. First, there is a square 
stem; then there are opposite leaves, which 
hold clusters or verticilli of blossoms in theie 
axils ; the calyx has an upper and lower lip, 
and of the four stamens contained within the 
upper hood-like lobe of the corolla (Fig. 70), 
two ate long and two short. Lastly, pufi 
out this corolla, which comes away, stamens 
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and all,and you will see, at the bottom of the 
tube-like calyx, what look 
like four little square seeds, 
which are really four little 
% seed.vessels,each with itsown 
single seed within. Go over 
again these characters of the 
labiates, and you cannot but 
see what strong family fea- 
Fu. 10—#loret of tutes they carry with them. 
a Labiate plant. Many, like the mints, thyme, 
a, Stamens con- marjoram, and lavender, are 
a fe het characterized by the abun- 
hike division of dance of their fragrant es- 
the corolla; b, gential oils. 
a 7 pel ee There yet remains for 
which is slightly you to examine the holly, 
irregular. the convolvulus (Fig. 71), 
the sea-thrift, and the plantain. The convol- 








acquaintance under less agreeable: gitquzy 


stances ; it is sufficient to name ipecacnanh# 
and jalap as products of the Conrolenlaces, 
to give you an interest in them replete with! 
painful reminiscences, which may, however, 
aid to fix your lesson in your mind. We 
need not detain you with the thrift, further 
than to bid you examine it for characters 
similar to the rest of your Handful. Our 
spiked plantain is not so flower-like as the 
rest of its companions, that is to say, its blos- 
soms want the size of some, and the bright 
colours of others of its associates; buat each 
little floret of the spike is a perfect little 
flower, symmetrical and complete in every 
way, only it has a strange mode with ite 
stamens, which have filaments so long that 
they require double folding (Fig. 64) in the 
unopened bud. 





Fra. 71,—Common Bindweed or Convolvulus The corollas regular, in one piece or plaited; the leaves 
° “ hastate,” or spear shaped. 


vulus requires no lens to bring out its peculi- 
arities, amid which the plditing of the unex- 
panded corolla is conspicuous. As you ad- 
vance in botanical knowledge, you will find 
the convolvulustribe noted formany medicinal 
ynembers, with which, possibly, you have made 


Once more review your Handful, for it ts 
an interesting and instructive one, seeking in 
each separate plant the general characters 
which bind its apparently diverse elentemte 
together. F 
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a, Antenne of Blow fly. 


b, Antenne of Tidophilas 
d, Section of wall of Antenne, showing the smalle and the large: cham! «1s 
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c, Antcnni of Tipulo 


THE ANTENNZE OF FLIES. 


Tue last chapter, on the profiles of flies, will 
have shown the reasonable division of the 
Diptera into the two great groups, Nemo- 
cera and Brachyura, from the form aud 
length of their antennz. Before we sub- 
divide these groups into families and gencra, 
it will be interesting to consider the use of 
these varied antenne. 

Naturalists are still uncertain whether 
they are organs of hearing or of smelling. 
Bondsdorf was amongst the first naturalists 
who advocated the opinion of the antennx 
being the organs of hearing. Our own natu- 
ralist, Kirby, is satisfied that they are chicfly 
organs of hearing, but also used for touch 
and language, dividing them into active and 
passive antennw; the active belonging to 
ants, bees, ichneumon-flies, and the Nemo- 
ceta; the passive to the second group of the 
Diptera, which, froth their size and position, 
cannot be organs of touch. 


However this may be, there is no doubt 
that they are of vast importance to the 
insect, and the microscopical investigations 
of Messrs. Purkess and Hicks* have proved 
the existence of an immense number of cells 
in the antennae of flies, bees, ichneumons, 
and dragon-flies, connected with the nervous 
system, and evidently the seat of delicate 
sensation. 

The antenne of the common blow-fly, or 
of the Helophilus, one of our commonest 
garden-flies, will astonish the examiner who 
cares to prove what Dr. Hicks has published 
respecting these organs. 

Over the whole surface of the elongated 
third joint may be noticed at first sight a 
multitude of transparent dots, apparently 
vesicles; but, on closer examination, these 
are found to be cavities in the wall or crust 


* “Transactions of Linnean Society,” November, 
1856, 
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of the antenne filled with fluid, closed in 
from the outer air by a very thin membrane, 
and each little sac connected with the ner- 
vous system by a distinct nerve. 

Thore are no less than 17,000 of these 
organs on the surface of each antenne in the 
common blow-fly. Besides these there are 
larger sacculated chambers dispersed here 
and there, about eighty on cach 
side, and cqually connected with 
the nervous ganglia. 

So important is the scarcely- 
noticed antenna of a fly, and thus 
elaborately finished and fitted for 
the creature’s use by its Creator. 

In our garden-fly (clophilvs) 
the smaller cavitics are not so nu- 
merous, but there are more of the 
larger ones; and hairs also ari<e 
from the interior of the cavity. 

In Jipula, these organs are to 
be found in the third joint only. 

In Bibio, which has nine joints in ils 
antenne, the first two are free from these 
vesicles, but the last seven possess them. 

It was Kirby’s opinion that the bristles 
or sete on the third joint of the antenna. 
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a, Antenne of Corethra plumicornis (mal ). 
c, Antenne of Rhyphus fenestralis. 
e, Antennas of Cecidomyia. 


and also the plumose bristles of the Nemo- 
cera, were calculated for the action of electric 
and other fluids dispersed in the atmosphere, 
which, in certain states and proportions, may 


a, Tlealot Musquito. 





b, Antenne of: Ctcnophora. 
d, Antenne of Ribio marci. 
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certainly indicate the approach of a tempest, 
or of showers, or a rainy season. 

And it is very remarkable that, when the 
atmosphere is in a highly electric state, and 
a storm coming on, even at mid-day, when 
the air is thronged with “ winged creatures,” 
they suddenly disappear—scarccly do we find 
a fly upon our flowers; and those who keep 





b, Section of Capsule. 


bees will all at once see a rush towards the 
hive, and the sensitive insects flying fast for 
shelter before a single drop of rain has fallen. 
Tt is well known that before rain the wicked 
little Stomarys calcitrans is particularly irri- 
tatiffg; and so are the 
forest-flies, tabani, and 
gnats. 

There is another 
organ at the base of 
the antenne of the 
male musquito or guat, 
which is, doubtless, an 
auditory apparatus; it, 
is a capsule, hollow 
within, containing fluid 
and minute corpus- 
cules, with a nerve di- 
rect from the cerebral 
ganglion, and expand- 
ing through the capsule, probably enabling 
the insect to judge not only of the direction, 
but also of the distance and intensity of 
sound. The female gnat has not such large 


cagpales, and is much more easily caught 
than the male. 

Having so far explained the use of the 
antenne, we must notice their varied form 
in each group, taking five of the commonest 
amongst the Nemocera as examples. 


a 
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unless the eye is attracted by its sudden jerke, 
always turning from head to tail, then paus- 
ing awhile. Two pair of remarkably kidney- 
shaped bodies, ¢ a, darker than the surround- 
ing organs, are situated near the head, and at 
the third division of the body, the anterior 





_ Larva of Corethra plumicornis 


Nat 81° 


aa, twopin of Atdney shaped bodics supposed to be breathing o1zane. 





(De Geer, on piercing them, found that a considerable quantity of air escaped.) 


The Cecidomayia is the wheat-midge, 
which lays its eggs on the stamens of the 
wheat-blossom, and gives birth to the mis- 
chievous little larve which destroy the 
grain. 

Bibio marci is a black, heavy fly, very 
abundant near London in the flower-gardens 
and in meadows, flying with their legs 
stretched out behind, the long anterior pair 
forming an acute angle with the body. Their 
larve feed on the roots of grass. 

Rhyphus fenestralis is a common fly on 
our windows, feeds upon over-ripe fruit, and 
deposits its eggs in dung, from whence a long 
cylindrical worm comes forth, having a mouth 
furnished with two tentacular mandibles, and 
a tail with four short tubercles. 

Ctenopkhera.—One of the largest and 
handsomest of the Nemocera, yellow and 
black, with a brown spot on its wihg, and has 
antenne peculiar to itself. The larve feed 
in decayed wood and trunks of trees. More 
will be said of these flies hereafter. 

The Corethra plumicornis is a very com- 
mon species of gnat, especially near ponds 
and stagnant water; it has a most curious 
and beautiful larve, and its transformations 
are easily observed by covering a glass jar 
with a piece of gauze and confining a few of 
the larve. The bedy, as seen in water, is so 
transparent as to.be frequently oveflooked, 


pair having a cluster of metallic globules near 
them, so exquisitely polished as to reflect the 
forms of surrounding objects. Their use is 
unknown. From the extreme transparency 
of the skin we are able to see the crossing of 
the muscles, and the contents of the alimen- 
tary canal, as well as the circulation of the 
blood. Its movements are directed by the 
fan-shaped tail, which has twenty-two beauti- 
fully-plumed branches. 
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Pupr of Corcthra plum: 


The transformation of this larva into the 
pupa state is exceedingly curious. Those 
kidney-shaped organs have partially disap- 
peared, the upper ones have uncoiled and form 
a kind of half-circle, the lower ones have 
vanished, and the beautiful plumed tail 
changed into two finely-veined membranous 
lobes, whilst the head now bears two horns, 
inside which the Corethra’s white-plumed 
antenne are developing. here is no alimen- 
tary canal, for the pupa does not feed, and the 
motion of the body is entirely changed. The 
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larva moved always horizontally ; the pupa 
floats uprightly with its head near the sur- 
face of the water, waiting for the last change 
of the perfect insect into the light and life of 
& new existence. 

A few examples from the Brachyura will 
enforce the necessity of observing the shape 
of the antenne. 

Supposing that our attention is drawn to 
a fly upon our window-pane, a glance at the 
antenne with a pocket lens will often decide 
its family at once. 

For instance an antenna like a can 
belong only to a true Musca, or fly; one 








like 4 as certainly belongs to an Empis; one 
like ec to a Dolichopus; one like d to a Phora. 
I give these examples because thesc flies 
are so frequent upon our window-panes that 
the reader may verify what I say without 
much trouble, and by examining the antenne 
will naturally inquire if these are tho only 
distinctive marks by which we learn to recog- 
nize the Diptera. By no means, they are 
equally dependent on the veining of the 
wings for the position they hold in natural 
order; but the wing of a fly is alarge subject, 
and must be deferred to another chapter.* 
J. Lang Cuarxe. 
Woodeaton Rectory, Oxford. 


* As these contributions to Recrgative Science, 
are intended for-practical use, it may be well to give 
directions for the preparation of the antenne, that the 
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METEOROLOGY OF SEPTE MBER.- 


FROM OBSERVATIONS AT HIGHFIELD HOUSE OBSERVAPORY. 
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Mean Mean Mean 

Tempe- Tempe- Bee Mean Number 
Yoar, ature ratureof .o.. oe Amount of Rainy 

of the the Dew io 4,,, of Cloud. Days. 

Aur. Point. . 
Degrees. Deyrees. Inches. (O—10). 

1846 .. 63:2 .. 544 .. 209019 .. 48 1. 7 
1847 .. 536 .. 470 .. 20846 .. 59 1. 13 
1848 .. 566 .. S12 .. 20873 .. 56 .. 18 
1849 .. 553 .. 500 .. 29-790 .. 75 .. 1B 
1850 .. 53°) .. 404 .. 20°967 .. 5 1. OO 
185] .. 545 .. 481 .. 80°032 .. 63 1. 9 
1852 .. 547 .. 49-4 .. 20-776 .. 68 =... «14 
1853... 635 .. 476 .. 29825 .. 75 .. 9 
1854 .. 569 .. SLL .. 20076 .. 384 .. 9A 
1855... 662 .. H02 .. BNNTD .. HT 1. B 
1856 .. 54:0 ©. 475 2. 29°615 00 .. 18 
1857 .. S84 .. 5209 .. 29759 G66 .. 16 
1858 .. 586 .. 508 .. 20°821 .. 66 .. 16 
I8s9 .. 552 1. 404 .. 20056 .. OF .. 20 
Mean.. 5960 .. 500 .. 20°345 62 .. 12 


The mean temperature of the last fourteen years 
for Septemher is 56:0°, the range in the mean tem- 
perature being from 53:5° in 1853 to 63:2? in 1846, a 
difference of 9°7°. The lowest means occurred in 
1847, 1850, 1853, and 1856, and the highest in 1846, 
1857, and 1858. In 1846 the mean temperature was 
4:6° higher than in 1858 (the next highest mean). 

The mean temperature of the dew point of the 
last fourteen years for September is 50:0’, the range 
being from 47-0° in 1847 to 54°4° in 1816, a difference 
of 74°; the lowest means occurring in 1847, 1853, 
and 1856, and the bighest in 1516 and 1857. The 
difference between the mean temperature and that of 
the dew point was as much as 8 &° in 1846, and 7°8° in 
1858, and as little as 4°4° in 1849, and 4 5° in 1850. 

The mean pressure of the last fourteen years, for Sep- 
tember, at 174 feet above the sea, is 29845 inches, 
ranging between 29°615 inches in 1856, and 30°032 in 
1831, a difference of 0 417 of aninch. Toreduce these 
readings to the sea level, it is requisite to add 0:185 of 
an inch, when the mean temprrature is as low as 53 0’ 
as in 1853, and 0°182 of an inch when it is as high as 
63°2? as in 1846; thus the mean pressure. reduced to 
sca level, for the past fourteen years is 30 029 inches. 

The mean amouut cf cloud of the last fourteen 








reader who possesses a microscope may observe these 
characteristic organs. ‘The antenne being usually 
of dark colour must bo bleached thus :—Put a few 
drops, say eight or ten, of hydrochloric acid into 
about half a drachm of chlorate of potash, and add half 
an ounce of water; it will effervesce, and then sogk 
the antenne there for a day ortwo. Tlus renders 
them transparent, and, mounting them afterwards in 
Canada balsam, the vesicles and the nerves will be dis- 
tinctly seen with a quarter-inch object-glass. 
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years fer September is 6:2, ranging between 8:4 in 
1804, and 75 in 1640 and 1858, a difference of four- 
tenths of the whole sky. 

The mean number of rainy days in the last four- 
teen years in September is 12, ranging between 6 in 
1855, and 20 in 1850, a difference of 14 days. The 
years of but little rain sre 1846, 1850, 1851, 1853, 
1854 and 1855, and of much rain, 1847, 1856, 1857, 
1858, and 1859. 


E. J. Lows. 








ASTRONOMICAL OBSERVATIONS 
FOR SEPTEMBER, 1860. 
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THe Snn is in the constellation Virgo till the 22nd, 
and then in Libra. He is north of the equator while 
in Virgo, and south of the equator when he passes 
into Libra. He risesin Londonon the lst at 5h. Lim., 
on the 10th at 5h. 29m., on the 20th at Sh. 43m., and 
on the 30th at 6h. 1m.; setting in London on the Ist 
at 6h. 44m., on the 10th at 6h. 24m, on the 20th at 
6h. lm., and on the 30th at Sh 88m. He rises m 
Dublin on the 9th one minute earlier, and sets two 
minutes later than in London; and on the 27th he 
rises and sets two minutes later thun in London. At 
Edinburgh he rises on the Ist eight minutes earlier, 
and on the 22nd one minute later than in London ; 
and sets on the Ist seven minutes Jater, and on the 
23rd one minute earlier than in London. 

The Sun reaches the meridian on the Ist at 
1lh. 59m. 448.; on the 10th at llh. 56m. 45s.; on 
the 20th at llh. 58m. lds.; and on the 30th at Llh. 
49m. Sis. 

The Equation of Time on the lst is Om. 16s, ; on the 
10th, 3m. J5s.; on the 20th, 6m. 45s. ; and on the 90th 
10m. 9a. after the Sun (subtractive), 

Day breaks on the 12th at 3h. 32m. 

Twilight ends on the 8rd at 8h. 45m., and on the 
Q7th at Th. 39m. 

Length of day on the 10th, 12h. 53m.; and on the 
24th, 12h, 1m. 

The Moon is full on the 30th at Ih. 40m, a.m, 

Wew Moon on the 15th at 6h. 9m. a.m. 

The Moon is at her greatest distance from the earth 
en the lst and 29th, and at her least distance on the 
15th. 

Mercury is in Leo at the beginning of the month, 
and in Virgo at the end of the month. He is favour- 
ably situated for observation at the beginning of the 
month in the morning. He is near « Leonis (Regn- 
lus) on the afternoon of the 6th, passes close to Saturn 
on the morning of the 7th, and is in superior con- 
junction with the sun on the 22nd, rising on the 3rd 
at 8h, 4m. a.m., on the 18th at 5h. 18m. am., and 
an fhe Bth at Gh. 93m. a.m.} setting on the 8rd at 
@h. 1m. p.mi., on he 18th at Oh, 12m. p.m., and on 
She 2th at Sh. SOme p.m, 


Venus is a brilliant object, and is a morning .etar, 
She is in Cancer, passing into Leo onthe 80th. She 
is at her greatest western elongation on the 28th at 
noon, and is geen in the form of a half-moon of 28” 
in diameter; rising on the Srd at Jh, 35m. a.m.,on the 
18th at Ih. 92m. a.m., and on the 28th at lh, 4lm. 
a.m. ; setting on the 8rd at 4h. 85m. p.m., on the 18th 
at 4h. 20m. p.m., and on the 28th at 4h. 11m. p.m. 

Mars, though brilliant, is somewhat decreasing in 
size, and is situated too low for favourable observation. 
He is in Sagittarius, and then in Capricornus, being in 
perihelion on the 16th; rising on the 8rd at 5h. 14m. 
p.m., on the 18th at 4h. 23m. p.m., and on the 28th at 
3h. 50m. p.m.; setting on the 8rd at 12h. 18m. a.m., 
on the 18th atllh. 41m. p.m., and on the 28th at 11h. 
28m. p.m.° 

Jupiter is a brilliant object in the morning, although 
less bright than Venus. He is in Leo throughout the 
month, and is little more than 2° distant from Venus 
at 2a.m. on the 29th; rising on the 3rd at 2h. 42m. 
a.m., on the 18th at 2h. 1m a.m., and on the 8th at 
lh. 381m, a.m.; setting on the 8rd at 5h. 53m. p.m., 
on the 18th at 5h. Om. p.m., and on the 28th at 4h. 
26m, p.m. 

Saturn is in Leo, and is visible in the morning at 
the close of the month; nsing on the 8rd at 4h, 15m. 
am,,on the 18th at 3h. 26m., and on the 28th at 
2h. 54m, a.m.; setting on the 8rd at 6h. 32m. p.m., 
on the 18th at Sh. 37m. p.m., and on the 28th at 4h. 
59m, p.m. 

Uranus is an evening star in Taurus, rising on the 
drd at 9h. 41m. p.m., on the 18th at 8h. 42m. p.m., 
and on the 28th at 8h. 3m. p.m.; setting on the 3rd 
at lh. 59m. p.m., on the 18th at lh. Um. p.m., and on 
the 28th at 12h. 21m. p.m. 

Eclipses of Jupiter's Moons.—On the 27th, at 
2h. 44m. 8s. a.m., the 2nd moon disappears ; on the 
28th, at 4h. 6m. 11s. a.m., the 8rd moon reappears. 

Occultations of Stars by the Moon.—On the 6th, 
Merope (Sth magnitude) disappears at 11h. 10m. 
p-m., and reappears at 12h, 12m. a,m.; Alcyone (8rd 
magnitude) disappears at 1lh. 48m. p.m,, and ro- 
appears at 12h. 49m. a.m.; on the 7th, Atlas (4th 
magnitude) disappears at 12h. 32m. am., and re- 
appears at lh. 37m. a.m. ; Pleione (53 magnitude) dis- 
appears at 12h. 34m. a.m., and reappears at lh, 42m. 
a.m.; on the 29th, A Piscium (5th magnitude) dis- 
appears at lh, 28m. a.m,, and reappears at lh, 49m. 
a.m. 

The variable star Algol attains its least light in the 
evening, on the 2nd, at 9h. 47m., onthe 22nd at L1h. 
26m., and on the 25th at 8h. 15m. p.m, Mira Ceti 
reaches its maximum on the Oth; its period is more 
than eleven months, of which it is invisible to the 
naked eye for seven. Its variations are irregular, con- 
tinuing at its greatest brilliancy a fortnight, some- 
times as a 2nd magnitude star, and at others as a 4th 
magnitude star. 

Stars on the Meridian.—On the 6th, a Aquilm, at 
Sh. 89m, 24s, p.m.; on the 10th, a Lyra, at Th. 12m. 
6s. p.m.; onthe 13th, 8 Aquila, at 7h. 40m. 26s. p.m. ; 
on the 15th, ¢ Cygni, at 8h. 56m. 8ds. p.m.; on the 
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19th, &Pegast, at 11h. iin. 869. p.m.3 on the 24th, 
Fomalhaut, ut 10h, 84m. 6s. p.m. 

On the 20th the length of day has désreased 
4h. 16m. E. J. Lows. 
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THE MICROSCOPIC OBSERVER. 
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Aontya.—The fresh-water aquarium will usually 
furnish examples of Achlyaas the season declines, and 
the stone loach is most subject to it of any of the 
fishes kept in tanks. The gold carp is frequently 
affected, and indeed fresh-water fises generally in a 
state of confinement during chilly weather. It usually 
appears first about the gills in the form of filamen- 
tous and colourless bundles, gelatinous to the touch, 
and as it spreads it forms cloudy masses, which impede 
the motion of the fishes affected with it, and in time 
ramify within the gill-plates and over the base of the 
dorsal fin, the victim of the parasitic growth meanwhile 
becoming more and more sickly and fecble, and at 
last perishing at the bottom of the vessel. This para- 
site is an interesting subject for microscopic study. 
That it is closely related to the Fungi will appear 
from the most cursory examination, as well as from 
its mode of growth. In the “ Micrographic Dic- 
tionary” it is referred to the Alge, but by many 
authors it is regarded as a veritable fungus, entitled to 
a distinct position; others consider it an aquatic form 
of Botrytis bassiana, or of Empusa musce (Cohn), It 
should be examined while in a perfectly fresh state, 
and if a sample is not readily obtainable, it can be 
produced by throwing a few dead blue-bottles into a 
vessel of water, which, if Icft uncovered for a few 
days, will be found clothed with the gelatinous fila- 
ments. It will be found that the filaments rise from 
a mycelium, which holds tenaciously to the object on 
which the plant has grown, and it is the mycelium, 
doubtless, which renders it destructive to fish by its 
action on the cutis. The filaments at the outsides of 
the bundles are the best for individual examination. 
They contain a colourless protoplasm, the granules of 
which exhibit a slow motion analogous to other well- 
known instances of the circulation of ccll contents, 
The cell contents give a yellowish brown colour when 
acted on by iodine, and the walls of the tubes are 
coloured blue by iodine. But there is no trace of 
starch. The formation of zoospores will be the sub- 
ject of chief interest to the student. ‘These result 
fromh an acoumuilation of protoplasm at the upper 
part of the tube, which first becomes slightly brownish, 
and then acquires a clubbed form. “A sharp line of 
demarcation is soon formed by the division of the 
primordial utricle, followed by the production of a 
septum, which shuts off this clavate joint as the 
sporange; and a little projecting pouch or beak is 
developed at the summit, or sumetimes a littlo below 
this on one side."” The phenomena, which terminate 
in the formation of primordial utricles and the sub- 
sequent ejection of daughter cells, merit the closest 
attention, and will well repay the careful observer. 
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The attachment of these daughter cells in s ¢luster 
upon the summit of the empty sporange continues for 
about four hours in dull weather, but for only two 
hours if the weather be warm; they then emit their 
contents, and, as the zoospores increase in size, the 
two cilia with which each is furnished come into 
action, and after finding a nidus for them, the z00- 
spores take up their positions, and germinate at once. 
During the observation the specimens must be in suf- 
ficient water, and not too much pressed, and when 
the successive phenomena have been observed fre- 
quently, the observation may be varied by using more 
pressure and less water, which will prevent the emission 
of zoospores, and cause their germination within their 
cell membranes. 

Suurs axnp Mitpews.—In adamp and cold season 
like the present, the harvest-fields present numerous 
objects fur the microscope, in the various forms of 
fungi classed in the order Contomycetes, the spread 
of which may go so far as to convort plenty into famine, 
and even when not affecting seriously the aggregate of 
the produce, always more or less affect the quality of 
the grain. The systematic study of these forms dates 
from 1824, when Sir Joseph Banks submitted to Bauer 
samples of wheat seriously affected with “ blight,” and 
the result was asertes of drawings, exquisitely executed, 
of the fungi concerned in the damage of the crop. A 
good preliminary to the study of this order of fungi 
is an investigation into the nature of the stomates on 
a, wheat-straw. ‘Ihe outer envelope of astraw will be 
found to be marked with longitudinal stripes, the one 
imperforate, and the other furnished with stomates or 
pores. Tn damp weather these stomates are open, and 
on Bauer's theory the spores of the fungi gain admission 
by means of them, and germinate in the hollow be- 
neath, where they intercept the sap, destroy the tissnes 
by the ramification of their mycelium, and render the 
grain deficient in its proper farinaceous products. 
Still further to illustrate the structure of stomates, 
take a leaf of common ITypericum, and place a frag- 
ment, underside uppermost, on a slip of glass, and with 
a half-inch object glass and the speculum, trace them 
out in damp and dry samples for comparison. The 
Coniomycete are mostly parasitical, the mycelium is 
filamentous, and the fructification is by stalked or 
sessile spores. In the lowest forms the mycelium 
itself gives rise to spores; in others Ingher in tho 
series, definite hollow conceptacles are formed genc- 
rally on the surface of the epidermis of the plant in- 
fested, the mycelium being undcr the epidermis; in 
others the cunceptacles are formed beneath the epi- 
dermis, and break through it to disseminate their 
spores. The order is not firmly established, and 
Bauer's views as to the entrance of the spores by 
means of the stomates is not well borne out by obscr- 
vation, except in the case of Puccinia graminis, and 
perhaps a few other species of the same genera. The 
families recognized in this order are:—~1. Sphero- 
nemei; 2, Melanconiei; 3. Phragmotrichacee ; 4. Toru- 
lacei; 5. Urodinei; 6. Ustilaginei. Of these the fifth 
is very unsatisfactory, and the others by no means 
sufficiently definite to meet the requirements of modern 
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dlassicology. The most common examples just now 
are Pucoinia, which are grouped under Uredinei. The 
species are numerous, and commonly distributed on 
corn-grasses, reeds, and herbaceous plants. P.graminis 
is just now in its maturity, and where it is rampant 
the cuticle is irregularly spotted with longitudinal 
marks of a dark colour, which indicate the approaching 
rupture of the cuticle and the dissemination of the 
spores, Fries calculated that the spores are produced by 
Millions from individual plants, and says whon set free 
they rise like thin smoke in the air. ‘I'o observe the 
Puccinia strip off lengthwise a small portion of the 
straw, and view it as an opaque object with a half- 
inch object-glass and a low power. It will appear 
studded with stalked fruits of an oblong or pear- 
shaped form, crowded together in patches. Amongst 
them will be found intermixed spores of Uredo, which 
are globular and of a reddish colour. To trace out 
the individual structure of the fructification, scrape 
off a portion of cuticle so as to obtain a transparent 
object, and view this with ahigher power. With hvht 
passing through it, the stomata will be seen to be 
occupied by the pest, the mycelium of which rests in 
the cavity beneath. A still further study must be 
made by separating a portion of the true Puccinium 
by means of a needle: moisten the specimen, place it 
between slips of glass, and view as a transparcnt 
object, when the structure will be revealed. The spores 
of this species germinate without becoming detached 
from the matrix. Samples of wheat-ears, blackened 
with a sooty dust, are not to be taken as exemplifying 
the production of Puccinia. The fungus which causes 
the black mildew on the ears is Clu dosporium herbaurin, 
which produces terminal spores on pointed branches, 
This is one of the most abundantly diffused moulds, 
and differs from Puccintum in, among other things, 
being produced only on vegetuble substances already 
in a state of disease or decay from previous causes. 
Cladosporum herbarum forms a web of mucroscopic 
filaments, from which arise chains of spores which 
separate and disperse, and gerininate on plants that 
have declined in vigour through the ordinary progress 
of events, or through disease induced by unsuitable 
soil or ungenial weather. (. dendriticum may be sought 
now on leaves of pear and hawthorn; C. depressum 
on leaves of the angelica; and C. l:gnicolum on dead 
wood, The other species, brachormium and nodulosum 
it is late in the season for. In the search for Puecina, 
many species of Uredo may be met with. Larly inthe 
spring Uredines are found on the tender corn-blades, 

and when plentifal it gives a yellowtinge tothe herbage. 
At the present time the harvest ficlds present many 
examples of its spread among ears of corn: whole 
fields in some places, where drainage is deficient and 
the soil in a rank damp condition, being tinted with 

its ominous rust-red. The specimens are to he 
gathered and examined in the same way as directed 
for Pugeinia, except that the sample must be obtained 
from and husk. JU. linearis has oblong spores, 
U. rubigo, ephirical; the last-named is the veritable 

» «mong the leaves of roses, at this scason, 

ageis of ochreous rust may often bo found, Géant 
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des Batailles and Ravel are very subject to it,and, as a 
rule, crimson-stemmed roses are moat prolific in vege- 
table parasites of all the members of the family. The 
rust on rose-leaves is caused by U. rose. U.rubrorum 
is met with on Teaves of the bramble. U. segetum, 
which occurs chiefly on barley, is now past its season, 
hut samples may nevertheless be found of its diffused 
black spores by looking for the blighted skeleton- 
looking ears on which it has made its ravages, In 
the summer the blossom of the wheat is often attacked 
by it, and the ears that follow rarely attain the thick- 
ness of a quill, and have a dark appearance. 

Onsecrs worth Sxerxinc.—For observation of 
pollen cells, and the structure of ovaries, blossoms 
may now he obtained of crocus sativas, ivy, aralia 
spinosa, autumnal snowflake, meadow saffron, arbutus, 
senecio luridus, golden-rod. The field-cricket and 
house-cricket for the tympanum of the elytra; death's: 
head hawk moth for the. palpi and spiral tongue, 
which, according to Reaumur, are the organs which 
produce the ominous noise. ‘The libellula afford 
exquisitely-beautiful examples of wing membrane and 
nervation; the manducating mouth contrasts strongly 
with the mouths of suctorial insects. The 16-spotted 
coceinella, now to be found in most gardens, is a 
useful object to exhibit the circulation through the 
elytra. ‘The wing case must not be detached, but be 
carefully viewed as a transparent object, when currents 
will be seen between the lamine. 


——a—s eee 
Lee apaaanumnmneeennanl 


A= Noteworthy’s Cam er. 


7. Privat OnseRvaTontms —In the opening address, 
delivered before the Lritish Association, the noble 
president laid stress on the assistance rendered to 
astronomy and mete ology by private observatories 
He said, they “occupy that portion of the great 
astronomical ficld which is untilled by the professional 
observer ; roving over it according to their own free 
will and pleasure, and cultivating with industrious 
hand such plans as the more continuous and sever 
labours of the public astronomer leave no time o1 
opportumty to bring to maturity.” Let these words 
encourage those who possess observatories to continu 
their agreeable labours with diligence, and stimulat 
many, who take delight in practically testing acknow 
ledged principics and adding to the stock of facts fo 
the establishment of principles as yet unsettled, to se 

up observatories of their own, and increase the tieg ¢ 

fellowship among the individual explorers of the a 

mosphere and the heavens. 


INTERESTING EXPERIMENT FoR THE Miocroscore.- 
The embryo grain of wheat, at the time of blossomin; 
being carefully taken out of the husk, will be found t 
have a small downy tuft at its extremity, which, whe 
viewed in a microscope, greatly resembles the branche 
of thorn, spreading archwise, in opposite direction 
By expanding a few of the grains, and selecting tl 
most perfect, a very pretty microscopic object will t 
obtained for preservation. —W. N. R. B. 
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The Himalaya Snow Partridge. 


THE SNOW-PARTRIDGES OF THE ASIATIC MOUNTAINS. 


Ong of the principal objects aimed at by 


Sir Stamford Raffles, Sir Humphry Davy, 
Lord Derby, Mr. Vigors, Mr. Bennett, and 
other scientific gentlemen, who united in the 
formation and establishment of the Zoolo- 
gical Society, was the naturalization of useful 
exotic animals; and many trials were made, 
especially on a breeding farm at Kingston; 
but the success was not equivalent to the 
necessary expenditure, and ultimately the 
farm was judiciously abandoned. In the 
meantime, and long subsequently, the Earl 
of Derby maintained a splendid establish- 
ment at Knowsley, to the success of which 
allusion has been made in a paper on the 
Eland, at page 224 of the first volume of this 
work. 


Whatever foreign animals may be added 
to our domestic list, their naturalization will 
be owing, as it has been, to the tact and 
exertions of private individuals ; and it is, 
perhaps, for the best that such should be the 
case. Every man takes an especial interest 
in the success of his own labours, and pur. 
sues the plan which he deems the most ad- 
visable, unchecked by interference. It is 
true that on the Continent, especially in 
France, Government has, at various times, 
greatly promoted the naturalization of foreign 
animals, or the transference of valuable 
breeds from adjacent countries. We may 
instance the merino sheep from Spain, and 
the shawl goats from Asia. Moreover, the 
labours of scientific and practical writers on 
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the res rustica have always bean received 
with encouragement. Nor has this wnobtru- 
sive work been neglected in other pountries. 
It would seem (at least, great is the probabi- 
lity) that we owe the first introduction of 
the turkey into Europe to Spain; and the 
Guinea-fowl, now a common denison of our 
farm-yards, has long been a wild bird in 
Hayti and other West Indian islands, in- 
troduced by the importers of negro slaves. 

In Holland, several species of curassow 
have been domesticated and reconciled to 
an European climate; and, as M. Temminck 
informs us, bred abundantly in the mena- 
gerie of M. Ameshoff, prior to the great 
French Revolution which shook the Conti- 
nent. The curassows and guans, originally 
from Mexico, are equal to the turkey in 
stature and goodness of flesh. They have 
bred in England, but have been strangely 
neglected. 

Greatly are we here tempted to give a 
table (which we have prepared with some 
degree of care) of the animals (quadrupeds, 
birds, reptiles, and insects) which man has 
either completely reclaimed, or taken under 
his supervision and protection. The schedule 
is extensive, and would require many com- 
ments; yet, as our paper relates to certain 
birds, perhaps an extract from the ornitho- 
logical portion of our list may be not un- 
acceptable. 

Let us premise that, according to our pre- 
sent view of the subject, birds arrange them- 
selves under the following heads :—1. Such 
as are truly domesticated; 2. Such as offer 
to us individuals only, reclaimed and trained, 
captives, not free tenants of the precincts of 
the homestead (albeit their wild parentage 
is not extinct); 3. Such as we superintend, 
in a half-reclaimed state, and place under 
the protection of the laws. 

i. ble DomEsticaTED. 
stidieton Fow!.— Varieties numerous. 







from onesource? Origin, the 
fSwis of India. 


2. 


10. 


The Turkey.—Three species known ; one 


only domesticated in Kurope. North 


meridional America. 


. The Peafowl.—Two species; one only 


common. India, the Indian Islands, 
Burman Empire, Malaya generally. 


. Guinea-fowl.—Several species; one only 


Africa. 


common in Kurope. 


. Pigeon.—Varieties numerous ; “origin, 


Columba livia, or rock-dove (not stock- 
dove). Europe, Asia, Africa. Query, 
may there not be an intermixture of 
species hereP Many things militate 
against this idea: great is the influence 
of domestication through thousands of 
years. 


. Curassows and G'uans.—Several species ; 


many of which have been domesti- 
cated. They are ordinary tenants of 
the poultry-yard in Mexico—so, at 
least, we have been informed. 


. Common Goose (Anser palustris).—Ori- 


gin, greylag wild goose. Europe. 


. Egyptian Goose (Chenalopex Aigyptia- 


cus).—Not often seen domesticated in 
Europe, but was formerly common as 
a domestic bird in Egypt. Its beauty 
renders it an ornament on sheets of 
water in parks; it breeds freely. 


. The Canada Goose.—The ordinary tame 


goose of North America. Origin, An- 
ser Canadensis. Notvery uncommon 
as a domestic bird in our island. 

The Swan Goose, or Chinese goose 
(Ansen cygnoides).—By no means un- 
common in our farm-yards ; an elegant 
bird, with a swan-like contour. It is 
common in India and China, and hy- 
brids between this and the common 
goose are largely bred, vast flocks 
being kept for profit. These hybrids 
will breed (dyé not freely) with the 
pure stock, on either side. We are as- 
sured, however, that in India the hy- 
brids will propagate inter se. This 
remains to be proved. We doubt it. 
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11. The Cereopsis Goose—From Australia. 
A most valuable bird, domesticated on 
the estates of several landed proprie- 
tors; at the same time, it cannot be 
said to be an ordinary denison of the 
poultry-yard. 

12. The Common Duck (Anas boschas).— 
Several varieties. Wild origin. Spread 
through Europe, Asia, and North 
America. 

138. The Musk Duck.—So called from its 
scent (Anas moschata). A valuable 
bird, common in farm-yards, wild in 
meridional America. 

II. Reciarmen Inpivipvatrs, not breeding 
in captivity. 

1. Falcons and Hawks, of various species, 
captured when young, and trained for 
the purpose of falconry. 

3. Cormorants.—Once used commonly as 
trained fishing-birds in Europe, in- 
cluding our island, when they were 
“manned” like hawks. Charles I. 
had his master of cormorants. In 
China, cormorants are commonly em- 
ployed in fisheries. 

III. Breps Natvurarizzep, but which can- 
not be called tame, being under super- 
vision only. 

1. The Pheasant,—Three species of this 
lovely bird intermix in our preserves 
—all are from Asia, and perhaps one 
from the Eastern limits of Europe. 
The Colchican pheasant was known to 
the Greeks and Romans. 

2. The Ordinary Tame Swan (Cygnus olor). 
—From the great lakes of Asia. 

3. The Polish Swan (Cygnus immutabilis, 
Yarrell).—A native of the Baltic ; it 
occasionally visits our island, and has 
been bred on our lakes and sheets of 
water under the same circumstances as 
the Cygnus olor. 

Several other species of swan, as the Cyg- 
nue ferus and black-neeked swan of South 

America, a8 well as the black swan of Aus- 
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tralia, are kept as ornaments in parka, etc. 
So also are the teal, the Chinese teal, the 
American teal, the sheldrake, and others; but 
we cannot class them among truly-domesti- 
cated birds. 

With respect to caged birds, and especially 
the canary, we cannot call them domesticated. 
The canary is, indeed, so far acclimatized, as 
to endure our temperature under careful 
treatment, and the same observation applies 
to certain Australian parrakeets and other 
species which breed; but these come not 
under any of the foregoing heads, The same 
observation applies to the ostrich, the casso- 
wary, the emeu, and the rhea, which have 
bred in confinement under judicious manage- 
ment. We cannot fairly place them within 
the limits of our domesticated birds. 

It will be evident to our reader, in perus- 
ing the list, which we have contracted within 
as narrow limits as possible, that the birds 
most intrinsically valuable to us belong first to 
the gallinaceous or rasorial order; secondly, 
to the columbine or gyratorial order (formerly 
united to the gallinaceous, but now rightly 
separated from them on grounds which we 
cannot here enter upon) and the natatorial 
order. But, all things taken into impartial 
consideration, the value of our gallinaceaus 
birds, to which belong not only the pheasant 
but the partridge, the capercailzie, the black: 
cock, the red-grouse, the ptarmigan, and the 
quail, is, as the chemist would say, in excess. 
To this group belong the common fowl, pea- 
fowl, turkey, curassow, Guinea-fowl, familiar, 
if we except the curassows and guans, to every 
one. Truly a good list; but as a few new 
quadrupeds (mamma's) are desirable by way 
of additions to our stock of cattle, sheep, 
goats, and deer, so would a new and most 
valuable addition to our gallinaceous list be 
received with satisfaction. Let us, then, in- 
troduce to our readers 4 genus of birds, 
called Snow Pagreipeus (Tetraogallyes), par- 
taking of the characters of the grouse and 
the partridge, with perhaps a leaning towards 
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some of the Himalaya pheasants, as the 
gorgeous impeyan and others. 

We speak from knowledge when we say 
that one species has been tested in our 
country, so that no doubt remains as to the 
facility of its establishment. A mounted 
specimen of the bird (female) is now before 
us, the present of our great ornithologist, Mr. 
Gould, whose works are monuments of scien- 
tific acumen, artistic beauty, and fidelity. 

As to the difficulty of procuring these 
noble birds, that has been and may be over- 
come, without either great expense or exer- 
tion. But why delay our main subject ? 

Know, then, that in the mountain regions 
of Asia, regions where the storm-king holds 
his court, there exists a race of large galli- 
naceous birds, equalling a turkey-poult in 
size, and of which several species are known 
to travellers and naturalists. These moun- 
tain birds are termed, as we have said, SNow 
PaRTRIDGES. 

The first to be noticed is the Caspian 
Snow Partridge (Zetraogallus Caspius). This 
noble bird, of which a few specimens (but 
unfortunately not male and female together) 
have lived for several years in the menagerie 
of the Zoological Society, is spread through- 
out the wild mountain regions of Persia, and 
probably extends its habitat into the confines 
of Europe, having been seen, according to 
report, among the peaks in the island of 
Candia. It is abundant throughout the 
Caucasian range, rearing its brood amidst 
the snow-clad rocks, and is at once active, 
dlert, and wary, rising with a loud cry on 
the slightest appearance of danger; so that, 
unless shrouded in the obscurity of mist, the 
most skilful sportsman fails in his attempt to 
approach within range of gunshot. It asso- 
ciates in coveys, varying from six to ten 
individuals in number, and grows very fat 
in autumn, probably from the abundance of 
mountain berries which offer themselves as 
food. It is the inseparable companion of the 
, ibex, or wild goat, on the dang of which, 


consisting of semi-digested vegetable matter, 
it feeds during the rigorous season of winter. 

Mr. Layard (“ Discoveries in the Ruins 
of Nineveh and Babylon”) expressly notices 
a kind of partridge, identical, we doubt not, 
with the present species. “A covey of large 
birds,” he says, “sailed by with a rapid 
swoop, and with the whistling sound peculiar 
to the partridge tribe, from an opposite 
height, and alighted within a few yarda of 
me. They were the Kabk-i-dered, or Our- 
kak-lik, as they are called by the Turks—a 
gigantic partridge, almost the size of a small 
turkey—only found in the highest regions of 
Armenia and Kurdistan.” We may here 
observe that in the Tiyari range (Kurdistan), 
a smaller species of mountain partridge, or 
bartavelle, Perdix sinoica (intermediate be- 
tween P. greca and P. chukar), is very abun- 
dant, and numbers are kept in a domestic 
state. ‘Almost every youth in the country 
(Asheetha) carries one of these birds at his 
back, in a round wicker cage ; indeed, while 
the mountains and the vaileys swarm with 
wild partridges, the houses are as much in- 
fested by the tame.”—(‘ Nineveh and its 
Remains,” vol. 1. p. 178.) Surely this barta- 
velle partridge might easily be introduced 
into the mountain districts of the northern 
counties of our island. 

It is, however, with the Great Snow Par- 
tridge that we are here more immediately 
concerned. This bird is the KHeph-e-derra 
or Royal Partridge of Persia, where trained 
hawks of a high caste are used in its pursuit, 
as well as in that of a fine species of bustard 
These hawks assist the greyhounds in pulling 
down the antelope. 

With respect to thege snow partridges 
Mr. Gould observes that asthe great plateau 
of Asia (particularly the country of Thibet) is 
yearly becoming more and more accessible 
the time cannot be far distant when the 
introduction of some of the species into the 
British Islands will be attended with suc 
cess. “I cannot conceive of localities bette: 


RECREATIVE SOLENCE. 


148 





adapted to the habits of any of them than the 
Highlands of Seotland, and the hilly districts 
of Northumberland, and other northern 
counties of England.” He then refers to the 
individuals, which, of course, under many 
disadvantages, have lived so long in the 
gardens of the Zoological Society, and which 
when first introduced were sickly and in a 
bad state of plumage, but which speedily 
recovered ; exhibiting, after moult, an ap- 
pearance as beautiful and healthy as they 
would have done in their native wilds. The 
individuals in question were obtained in 
Persia—one presented by R. Stevens, Esq., 
H.B.M. Consul at Tabriz, the other by E. 
W. Bonham, Esq. 

We subjoin the colouring of the present 
species, which differs chiefly from the others 
in the arrangement of markings, of value 
chiefly to the professional ornithologist :— 

Crown of the head, the neck, and upper 
surface generally slaty brown, minutely 
freckled with a darker tint; chest (male) 
nearly uniform blue and gray, variegated in 
the female with zigzag markings of buff and 
brown ; shoulders slaty brown freckled with 
black; primaries and secondaries white, 
largely tipped with blackish brown; tail 
dark brown, freckled with black, and tipped 
with brownish red; cheeks and sides of the 
neck white—under surface grayish buff, with 
streaks of reddish brown—the white cheeks 
and sides of the neck separated from the buff 
by a broad stripe of brown freckled with 
black; a brownish streak over each eye; 
irides hazel; bill horn-colour; legs and feet 
orange yellow. This, with specific variations, 
is the normal style of colouring throughout 
the group. The limbs are stout. 

A still more magnificent species is the 
Himalayan snow partridge (Tetraogallus 
Himalayensis), the Kubuk-deri of the natives 
of Cashmere. 

The Himalayan range is the dilecta sedes 
of this noble bird, where it seems to be most 
abundsi#tt on the southern slope, extending 


its range throughout Thibet. Mr. Vigne, who 
observed it in Cashmere, states that, in the 
Himalayas behind Simla, it tenants the 
snowy panjabs on both sides of the valley, 
but is still more common in the Thibets. “I 
had,” he says, “several of them alive, and 
am confident that they might be brought 
down the Indus,” en route for England, “as 
they thrived well so long as I looked after 
them myself.” It is this species more par- 
ticularly which Mr. Gould hopes and ex- 
pects to see naturalized in Europe. “It is 
the one most easily obtainable, and might be 
sent without much trouble or expense, either 
to the transmitter or to the receiver.” 

‘“‘ These fine birds,”’ says Captain Hutton, 
“are common in the Huzzarah mountains, 
and other high ranges. They are called 
Kowk-durra, i.e., Partridge of the Ghats, or 
passes. Sometimes they are sold in the mar- 
kets of Cabool. I possessed four living birds 
at Candahar, which were kept, with wings 
cut, in a large courtyard, and lived well for 
many months. I gave them to a friend, 
Captain M‘Lean, of the 67th Regiment, who 
wished to take them home to the Highlands 
of Scotland ; but he unfortunately died on his 
way back to India, and I know not what be- 
came of the birds. They are common in the 
snowy passes of the Himalaya, and in Tar- 
tary. They rise in coveys of from ten to 
twenty, and usually have a sentry perched 
high on some neighbouring rock, to give 
warning of danger by his loud and musical 
whistle. They are difficult birds to shoot, 
and I usually found them in patches of the 
so-called Tartaric furze.” The weight of this 
Species 1s about six pounds. The eggs are 
of the size of the domestic turkey, but, 
like those of the grouse, are more lengthened 
in form; the ground colour is clear olive, 
sparingly dotted over with small pale ches- 
nut spots. Specimens are contained in the 
British Museum, and in the collection of H. 
F. Walter, Esq. 

The Himalayan snow partridge is strong 






oo the wing, and capable of sustaining a pro- 
teaated fight. It may readily be distin- 
guished from its congeners by the conspicu- 
ous chestnut streaks on the sides of the neck, 
by the black and white scale-like feathers of 
the chest, and by the dark slate-colour of its 
under surface. Legs and feet red. 

It is of this species that we give a figure, 
copied, by permission, from Mr. Gould’s 
grand work on the “ Birds of Asia.” 

Mr. Gould figures and describes two other 
species, viz., the Thibetan snow partridge 
(Tetraogallus Thibetanus, Gould), and the 
Altaic snow partridge (Zetraogallus Altuicus, 
G. R. Gray). 

Of the former Mr. Gould says: “This is 
entirely a new species, and the smallest 
member of the genus yet discovered. Ex- 
amples have been transmitted to the Hon. 
Kast India Company—one from Ladakh, by 
Captain Strachey; the other by Mr. Hodg- 
son, via Nepaul. In all probability it will 
prove to be an eastern representative of the 
Altaic and Caspian species, along the elevated 
ranges on the borders of China; but at pre- 
sent we know nothing of its habits, or the 
extent of its distribution.” 

With regard to the Altaic snow par- 
tridge, Mr. Gebler says, that it inhabits this 
mountain range generally ; but is most abun- 
dant near the sources of the river Argut. 
Its food consists of the buds and young 





shoots of alpine plants, together with seeds 
and insects. A conical pointed spur is found 
on the tarsi of the old male. Weight, six 
Russian pounds. Several examples, obtained 
by way of St. Petersburg, from the Russian 
possessions in the Altaic mountains, grace the 
Museum of Paris, the British Museum, and 
the collection of H. E. Strickland, EKsq.— 
(See Perdix Altaicu, in “Bull. de l’Acad. 
Imp. de St. Petersburg,” tom. i. and vi.) 

It is more than probable that other species 
will be added to this interesting and import- 
ant group—of which, so far as naturalization 
in the mountains of our island is concerned, 
are the Caspian and the Himalayan snow 
partridges—more particularly the latter. 
But why not both? As to the importance 
of the acquisition of these birds, little need 
be said, nor need we insist upon the almost 
certainty of their naturalization in the High- 
lands of Scotland, where the capercailzie 
(formerly a denison of the mountain forests) 
has been reintroduced (the race having been 
extirpated), and is now multiplying, under 
protection, in the pine forests of some of the 
Scottish nobles. The snow partridges are 
not forest birds ; but the mountain peaks, the 
gorges, and wild glens will afford them a 
habitat as congenial as those of Persia, or of 
the Himalayanrange. We hope that the day 
of their introduction is not far distant. 

W. C. L. Marriy. 
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THE STRUCTURE AND MOVEMENTS OF COMETS. 


REMARKABLE OCOMETS. 


‘Wz shall proceed, in the present paper, to 
describe a few of the most celebrated comets 
on record, commencing with the comet of 
1858 (vi.) On June 2, 1858, Dr. G. B. 
Donati, at Florence, descried a faint nebu- 
losity slowly advancing towards the north, 
and near the star A Leonis. Owing to its 
immense distapce from the earth (240,000,000 


miles) great difficulty was 


experienced in laying down 
its orbit. By the middle 
of August, however, its fu- 
ture course, and great in- 
crease of brightness in 
September and October, 
had been ascertained with 





Fre. 1.—Comet vi, 
1858, on Aug, 28. 
(Telescopic view.) 
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entire certainty. Up to this time (middle of 
Angust) it had remained a faint object, not 
discernible by the unaided eye. It was dis- 
tinguished from ordinary telescopic comets 
only by the extreme slowness of its motion (in 
singular contrast with its subsequent career), 
and by the vivid light of its nucleus: “the 
latter peculiarity was of itself prophetic of a 
splendid destiny.” Traces of a tail were 
noticed on August 20, and on August 29 it was 
faintly perceptible to the naked eye ; for a 
few weeks it occupied a northern position in 
the heavens, and was thus seen both in the 
morning and evening sky. On September 5 
the head presented the ap- 
pearance shown in the ac- 
companying sketch. On 
September 6 a slight cur- 
vature of thé tail was no- 
ticed, which subsequently 
became one of its most 
interesting features. On 
September 17, the head 
equalled in brightness a 
star of magnitude 2, the 
length of the tail being 4°. 
The comet passed through 
the perihelion on Septem- 
ber 29, and was at its least 
distance from the earth on 
October 10. Its rapid 
passage to the southern hemisphere rendered 
it invisible in Europe after the end of Oc- 
tober, but it was followed at the Cape of 
Good Hope for some months afterwards, and 
was last seen by Sir T. Maclear at the latter 
place on March 4, 1859. 

‘When these observations are fully dis- 
cussed, we may expect to get a much more 
certain determination of the comet's peri- 
odic time than we at present possess. 

“ Its early discovery enabled astronomers, 
while it was yet scarcely distinguishable even 
with the telescope, to predict, some months 
in adyance, the more prominent particulars 
of its appreaching apparition, which was thus 





Fro. 2,—Comet vi., 
1858, on Sept.5. 
(Telescopic view.) 


observed with all the advantage of previous 
preparation and anticipation. The perihe- 
lion passage occurred at the most favourable 
moment for presenting the comet to good 
advantage. When nearest the earth, the 
direction of the tail was nearly perpendicular 
to the line of vision, so that its proportions 
were seen without foreshortening. Ita situa- 
tion in the latter part of its course afforded 
also a fair sight of the curvature of the train, 
which seems to have been exhibited with 
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Fia, 8,—Comet vi., 1858, on Oct. 10.—(G,. P. Bond.) 


unusual distinctness, contributing greatly to 
the impressive effect of a full length view.” 
This comet, although surpassed by many 
others in size, has not often been equalled in 
the intense brilliancy of the nucleus, which 
the absence of the moon, in the early part of 
October, permitted to be seen to the very 
best advantage. There is no doubt but that 
the comet of Donati revolves in an elliptic 
orbit; the period, however, is at present 
somewhat uncertain, but is probably about 
2500 years. 

The following is a table of the dimensions 
of the comet’s nucleus and tail at the under- 
mentioned dates :— 


148 

Ae ort 

July 19 5 == 5600 ie 

Aug. 30... 6=4660 2==14,000,000 

Sept. 8... 3=1980 4=16,000,000 
gj ABr ss aes 6 = 19,000,000 
» 28... 3221280 612,000,000 
» 25. me 11 = 17,000,009 
Ws 20 des 13 = 18,000,000 
» 28... 19 = 26,000,000 
» 30.. 22 == 26,000,000 

Oct. 2 ... eas 25 == 27,000,000 
» 6 --15= 400 83==33,000,000 
» 6... 8= 800 560=45,000,000 
» 8. 44=1120 60 = 43,000,000 
» 10...25= 630 60—51,000,000 
» 12. 45 == 39,000,000 


—(G.P. Bond, “ Math. Month. Mag.” Boston, 
U.S., Nov. and Dec., 1858 ) 

The comet of 1843 (i.) was one of the finest 
that has appeared during the present century. 
It was first seen in the southern hemisphere, 
towards the end of the month of February, 
and during the first fortnight in March it 
shone with great brillancy. It was not visi- 
ble in England until after the 15th of March, 
when its splendour was much diminished ; 
but the suddenness with which it made its 
appearance added not a little to the interest 
it excited. The general length of the tail 
during March was about 40°, and its breadth 
about 1°. The orbit of this comet is remark- 
able for its small penhelion distance, which 
did not exceed, according to the most reliable 
calculations, 538,500 miles ; and the immense 
velocity of the comet in its orbit, when near 
the perihelion, occasioned some extraordinary 
peculiarities. Thus, between February 27 
and 28, it described upon its orbit an arc 
of 292°. Supposing it to revolve in an ellipse, 
this would only leave 68° to be described 
during the time which elapses before its next 
return to perihelion. 

It has been thought by some that this 
comet was identital with those of 1668 and 
1689, but eo little is known for certain about 
the Intter, that we are not yet in a position 
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either to admit or deny the identity of the 
three bodies.—(Vide Cooper, “Com. Orb.,” 
pp. 159-169.) 

The comet of 1811 (i.) is one of the most 
celebrated of modern times. It was discovered 
by M. Flaugergues, at Viviers, March 26, 
1811, and was last seen by Wisniewski, at 
Neu-Tscherkask, August 17, 1812. In the 
autumnal months of 1811 it shone very con- 
spicuously, and its great northern declination 
caused it to remain visible throughout the 
night for many weeks. The extreme length 





Fia, 4.-Comet i, 1811. 


of the tail, about the beginning of October, 
was 25°, and its breadth at the same time 6°. 
Sir W. Herschel paid particular attention to 
it, and the observations which he made were 
very valuable. He states that it had a well- 
defined nucleus, the diameter of which he 
found, by careful measurement, was 428 
miles, and of a ruddy hue, though the sur- 
rounding nebulosity was of a bluish green 
tinge.—(“ Phil. Trans.,” 1812, pp. 115-136.) 
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I 
There is but little doubt that this comet 
revolves in an elliptic orbit. Argelander’s 
calculations, which are the most complete 
that have been made, assign to it a period of 
$065 years, subject to an uncertainty of 43. 
(Astron. Jahrbiich,” 1825, p. 260.) The aphe- 


lion distance is fourteen times that of Nep- 
tune, or, more exactly, 40,121,000,000 miles ! 
Our limits do not permit us to describe 
any more of the celebrated historical comete ; 
they are too numerous. 
Eastbourne. Gro. F. Coamurns. 





DESCRIPTION OF A NEW MICROSCOPE. 


THe instrument represented in the accom- 
panying engraving is the sole invention of 
the eminent opticians, Mess*#s. Powell and 
Lealand, 170, Euston Road, and is the result 
of much and careful study. It has only just 
been completed, and the following is the first 
description of it :— 

A, Three strong legs, so arranged that 
the whole instrument is suspended by them 
with the most perfect steadiness. 

B, Socket, in which the quadrangular bar 
F works, and into which at a slide the side 
reflector and small condensor. 

C, Brass circle, very strong and steady, 
at the top of which is a plate of gun-metal, 
very finely graduated in quadrants. 

D, Appliance for the under stage, strongly 
affixed to the brass circle c, having rack and 
pinion motion in connection with the milled 
head b. 

E, Mirror three inches diameter, plane 
and concave, with double arm for oblique 
illumination. 

F, Quadrangular bar working in socket 
5, by rack and pinion motion in connection 
with milled heads c, one only to be seen. 

G, Arm containing the mechanism of the 
slow motion, worked by a very fine screw in 
connection with milled head d, which is gra- 
duated, the arm itself being strongly affixed 
to the quadrangular barf by the screw e. 

H, Compound body, with spring tube 75 
for applying the object-glasses, and connected 
with the fine motion worked by milled head 
d. Inside the compound body is a draw-tube 


graduated to fous inches in the- tenths of an 


inch, the eye-pig#es sliding into the draw-tube. 

I, Huyghénian eye-piece, of which five 
are supplied by the makers. 

J, Achromatic object-glass, of which 
thirteen are supplied by the makers, viz., 
two inch, one and a-half inch, one inch, two- 
thirds of an inch, one-half of an inch, four- 
tenths of an inch, three of one-quarter of an 
inch of varied apertures, one-fifth of an inch, 
one-eighth of an inch, one-twelfth of an inch, 
one-sixteenth of an inch. 

K, Axis of the instrument firmly working 
on the supports of the two front legs, so that 
the entire instrument is capable of any incli- 
nation from vertical to horizontal, remaining 
perfectly steady without clamping, in what- 
ever position it may be placed. 

L, Upper stage, with three-quarters of an 
inch rectangular motion by screw and pinion 
connected with the milled heads g, A, ¢, the last 
not seen; this stage has a sliding plate and 
spring clip for the objects, also a clamp to fix 
it, and graduated scales to act as a finder, in 
order to register any particular object ; this 
stage is strongly affixed to an inner circle, 
working entirely round the outer circle c by 
rack and pinion in connection with milled 
head j; this inner circle has a small vernier, 
which, with the graduated edge of the circle e, 
acts as a goniometer, and also as a register to 
know the position of the stage for any parti- 
cular object. The whole of this motion is so 
concentric with the optical axis, as to keep 
any object completely in the field, during an 
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entipe revolution nsing the one-twelfth object- N, Achromatic condenser of 170° aperture, 
q@iass ; tho stage itself is very thin for oblique | the working powers of which are admirable, 
illumination ‘either by the mirror or the | easily resolving the Amioiantestinsquares with 
achromatic prism. one-twelfth and one-sixteenth object-glasses; it 

M, Under stage, with rotary, rectangular, | hasadiaphragm with eleven spertures and three 
and vertical motions : milled head & for rotary | stops, capable of being placed in any position. 





Powell and Lealand’s New Compound Achromatic Microscope, 
motion ; milled heads Zand m for rectangular ___ instrument is remarkably steady, 
motion; milled head 6 for vertical motion. every motion as near perfection as possible, 
This stage is for the adaptation of the achro- and it certainly reflects the highest credit on 
matic condenrer, polarizing prism, paraboloid, its distinguished makers. 
dotted lens, ete. + K. G. Loss. 
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WHY A RIB? 


* And the rib, which the Lord God had taken from Adam, made He a woman.”—Cenesis fi. 22. 


Bor a short time since, when the theory of 
progressive development was gradually wear- 
ing to’ its last shreds, it would have been 
needless to cope with, and answer, that theory 
as an indispensable preliminary to the pre- 
sent consideration. There were then very 
few, even of “ the liberal schism,” who cared 
to insist that man was lineally descended 
from the monkey, whale, or fish; or even 
that the fish-like whale or porpoise had any 
rightful claim to a veritable piscine ancestry. 

Those pseudo-scientific influences which 
had formerly perturbed us in the perusal of 
the Mosaic version of this world’s history 
were losing their effect; and even the last- 
finished phase of prejudice which leads us to 
adopt, at any risk, that opinion which appears 
most free from prejudice, was growing a little 
less despotic than it had been a few years 
before, when the propounder of a new uncon- 
genial theory had only to “ know that our 
nature’s prejudices would, of course, deter 
us from belief,”” in order to insure a pretty 
long list of would-be “liberal-minded” sympa- 
thizers. So the author of “ Vestiges of Crea- 
tion’”’ did not omit to admonish us that there 
would be many who, from a repugnance to 
the humiliating idea of “a monkey origin,” 
would never accede to the conclusions he had 
come to; and this admonitory appeal was not 
the least effective part of his argument. It 
is, indeed, so hard a thing to examine and de- 
cide upon any subject merely in reference to 
its own intrinsic merits, and without refer- 
ence to motive, person, and the like, that the 
same argument has actually different values, 
according to the known vocation, etc., of the 
person arguing. Asif, for instance, a clergy- 
man should, in the course of a purely scien- 
tific investigation, arrive at some evidence 
favourable to Revelation, the result would not 


carry the same amount of conviction to the 
mind of the reader as it would if a layman 
had announced it—a fact which would seem 
to imply that, excepting the subject be strictly 
mathematical, we decide upon circumstantial 
rather than upon logical evidence. Not 
meaning, thereby, that such circumstantial 
evidence is not logically taken, but that in- 
stead of determining how far an author’s 
conclusions are compatible with his premises, 
we prefer considering what general proba- 
bility there is of his conclusions, together 
with his premises, being true. In short, we 
look ever to a final result. We do not say, 
“If man has a free will, he is a responsible 
agent,” but, ignoring all conclusion hanging 
on an “if,” we say, ‘“‘ Has man a free will?” 
‘Is he responsible P”’ etc. 

Is it not this, our habit of contemplating 
a final result, that the Germans define our 
‘absolutism P” And, certainly, we do try to 
determine the absolute or perfect question, 
instead of encountering, as they would, a 
part or conditional form of it, on «which they 
can decide positively. But although this 
charge of absolutism is justly alleged and 
substantiated, it must be observed that such 
absolutism regards more the question than 
the answer, seeing that though we ask an 
absolute question, we seldom or never answer 
it absolutely ; whereas the Germans, though 
they put a conditional question, do answer it 
absolutely. 

Indeed, it may be shown, by endless ex- 
amples, that we look ever to the final and 
absolute bearing of things, saying, as we do, 
‘*If this be so, what, then, does it drive at?” 
Nor is it less notorious that, after a thing is 
proved satisfactorily, we say, often (to the 
disgust of the scientific), ‘ We should like, 
nevertheless, to hear what may be said on the 


othwe side ;” in confirmation whereof, witness 
the prolonged disoussion publicly granted to 
& wabject ao acientifically settled as the moon’s 
rotation. = 

We are, in truth, anything but absolute 
in our worldly convictions, whatever the Ger- 
mans may say of us. We neither believe in 
absolute decrees of science, nor in absolute 
decrees of governments ; and it betrays, per- 
haps, some want of logical discrimination to 
affirm that we are absolute in anything, ex- 
copting in a wish to be absolutely experi- 
mental and practical, or in an absolutely ob- 
stinate distrust of all absolute demonstration 
that experience has taught us to doubt. 

That this conservative adherence to old 
oommon-sénse, as a general, not absolute, 
arbitrator, is eminently unprogressive, and 
has, for one of its results (if it have any), a 
retardation of scientific progress, is readily 
granted, but granted of its immediate results 
only, inasniuch as its ultimate tendency (the 
thing we look to) is to save us from accumu- 
lating a number of dangerous delusions, 
scientific and other. The German, ignoring 
his heart, may trust his head implicitly ; the 
Briton trusts neither implicitly, but acts upon 
their joint stimulus; while the world, pro- 
bably, gains more trath by this diversity in 
the modes of seeking her than it would if the 
processes were identical. 

How far we might safely make some con- 
cession to the German school, and become a 
little more confident in logical analysis than 
we are at this moment, is much too absolute 
a question for the writer of the following 
essay to decide. On the one hand, there is 
prospect of stagnation ; on the other, of pro- 
gress. Prove and believe absolutely the im- 
practicability of perpetual motion, even, and 
you close one field of general inquiry that 
might hy & —— of discovery, though 

mplated; for the personal 

posnible ” is a gain which 
who accepts another's 

. On the other hand, 
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prove and believe the impossibility of “ squar- 
ing the circle,” and you may save a great deal 
of lost time and labour. 

There is a balance to be struck, and the 
English mind naturally turns from an exact 
investigation to one of general import, and, 
admitting that there are some few physieal 
facts irrefragably proven, takes into the con- 
sideration the probability that our national 
incertitude on scientific conclusions, will 
guard us from granting anything that is not 
irrefragably proven ; and also that an attempt 
to demonstrate absolutely will be a whole- 
some exercise at least for us who aré unused 
to it; and, finally, that a competent mastery 
of continental philosophy is hardly compa- 
tible with the somewhat imperfect analysis in 
vogue. But it is probable that the amount 
of concession to be made by us will be rightly 
determined by the necessities of the time, 
the want dictating the supply ; whilst it must 
be acknowledged that any attempt to adopt 
a foreign model, whether in politics, science, 
literature, or art, has ever Pere fraught with 
failure. 

In debating the pros at cons of this sub- 
ject, one thing should not be forgotten: No 
nation has written, ot attempted to write, so 
few full and comprehensive treatises as the 
English. We do not treat our scientific sub- 
jects so exhaustively as the continental savans 
are in the habit of doing, but rather content 
ourselves with short special treatises, essays, 
and papers; a “Systema Naturw,” or a “Kos- 
mos,’ not being of our products. Take our 
medical school, of whom this is specially true, 
and mark the result of this immethodical 
tendency. Our doctors, as they are called, 
surgeons, and physicians, are eminently prac- 
tical men ; lecturing to their classes learnedly 
and originally, yet seldom even publishing 
their lectures (many of the best lectures have 
not been published), contributing occasional 
papers to be read at learned societies, pub- 
lishing essays on special subjects, and ob- 
servations and discoveries in the course of 


REORBATIVE SCIENCE. 


198 





ptactice; but never producing voluminous 
and comprehensive treatises to compare in 
magnitude or completeness with those of 
France and Germany ; and yet, if we think 
over the most significant discoveries in ana- 
tomy, physiology, and pathology, we find 
the names of Englismen coupled with these : 
Harvey with the “ circulation ;” Jenner with 
“vaccination ;” Bell withthe “nervous sys- 
tem ;” Bright with the “kidneys ;” Addison 
with the “lungs and supra-renal capsules ;” 
Hilton with the “larynx,” etc.; and with 
all this valuable and noble result, we 
have no instance in this country of any 
school of science being long governed by 
some persistent erroneous dogma. With a 
greater faith in “ the demonstrated,” indeed, 
we could hardly enjoy this immunity ; but, 
as itis, there is no need of some prevailing 
spirit rising up to controvert a new doctrine, 
however false and powerfully supported: it 
will be doubted, in course of nature, as the 
sparks fly upwards; whilst ill-supported or 
fanciful theories which, from our very want of 
exact logic, are‘apt to take a sudden and pas- 
sionate hold of public opinion, will soon wear 
out their popularity from the very fact of our 
never having rerarded them as proved, as in 
the case of this ‘‘ Progressive Development 
theory,” which, at the time referred to, had 
dwindled into insignificance. But if, on the 
one hand, a theory is not considered proved ; 
on the other, it is not considered disproved. 
It perishes gradually for want of constantly 
accumulating evidence, but only from this 
want; and accordingly we find, now that an 
abler advocate has presented it (or some- 
thing akin to it) more practically, logically, 
and modestly, the progressive theory is on its 
legs again. So the great Newtonian prin- 
ciples are being constantly reinforced by our 
daily experience of eclipses and other pheno- 
tena which they predict; whilst other sub- 
lime principles laid down by that philosopher, 
but wanting this daily evidence of a truth 
which they possibly possess, are debated and 


doubted without scruple. And this state of 
public feeling is on the whole a safe one. 

But to return to Progressive Develop- 
ment. It was said that a little while back 
there would have been no need to preface 
this paper with any refutation thereof, or 
allusion thereto; but now that Mr. Darwin 
has so ably advocated this theory, or some~ 
thing very like it, it is necessary to examine 
how far certain deductions that may follow 
from his doctrine would seriously invalidate, 
or utterly negative, the views we are about 
to take. 

Naw, admitting the probability of Mr. 
Darwin's ingenious and admirable account of 
the orgin of species, and the validity of all 
those evidences adduced in proof of the phy- 
sical structure of animals having a tendency 
to occasional higher development, and of 
these higher developed individuals, under 
favouring conditions, becoming the specific 
standard, till a change of conditions shall 
produce a new development in turn to become 
standard, and so on indefinitely, we do not 
understand him to assert positively that a 
low mammal must necessarily have been de- 
veloped from a high reptile, or a low reptile 
from a high fish! Much less do we under- 
stand that our physical humanity, in ite 
lowest phase, was necessarily developed from 
“ the greater ape.” But supposing this doc- 
trine tends only to countenance this con- 
clusion, it could then only regard the physical 
morphology of man; since while there is no 
evidence that the brain of a gorilla is more 
sciential than that of an elephant (much far- 
ther back in the physical series of which man 
is the las ), we can hardly conclude that 
intellectual development is necessarily com- 
mensurate with physical, and much less that 
human intellect is derivable from brutal. But 
if, after so many gratuitous concessions, we 
were to grant that at last physical man—that 
is, human form—did progressively appear on 
this planet at a particular point of time, there 
seems no good reasen why that fact should 
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note referred to, and esteemed, as inan’s 
ereation rather than that gradual develop- 
ment occupying the preceding time. But 
when we further consider that the charac- 
teristic intellect of man, which we cannot 
tegitimately derive, appeared also at that 
tame, since man, to be such, must have 
human intellect, we are most strictly bound to 
regard this fact as the man’s creation. There- 
fore, if the words of the Mosaic account, “ the 
forming man of the dust of the ground,”’ be 
understood to signify the progressive develop- 
ment of all animal structure up to the human 
form, the “breathing into his nostrils the 
breath of life” must at least mark the con- 
summation of that development, the virtual 
creation of man, who then only “became a 
living soul.” So far, then, there is nothing 
in this doctrine at variance with the Mosaic 
account of man’s first appearance upon this 
stage of life—a consideration, truly, which 
should nowise affect the investigation of natu- 
ral science, while that investigation is strictly 
«physical ; but when our induction is to be 
strictly metaphysical, as in the present case, 
we must consider how far its truth may be 
affected by anything whatsoever. 

Our present subject is a consideration of 
the Mosaic account of the creation of woman, 
and a suggestion grounded thereon ; where- 
fore any argument which should invalidate 
that account would equally invalidate our 
suggestion. 

We think we have shown, then, that the 
Progressive Theory in its present state does 
not invalidate the Mosaic account, and be- 
lieve we may safely assert that ghere is no 
other scientific evidence to negative our 
acceptation of this account of man’s origin, 
simple and general as the account is. The 
present paper, which does not attempt to go 
into the subject +i giltenso, will be merely an 
inquiry into the significance of the text 

i way of motto, and s statement of 
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be ascribed to the author of that text, if we 
suppose him unenlightened by superhuman 
wisdom, or uninstructed by divine command. 
It should further be premised that this con- 
sideration is not treated philologically ; the 
sense of the original text being sufficiently 
elucidated in the context, which proves that 
the word rib (so translated in our Church 
Bible) could signify that bone only, as it was 
taken out of ‘“‘ Adam’s side.” 

Let us suppose ourselves unfamiliar with 
this biblical account of woman’s creation, 
and hearing it seriously announced for the 
first time that the basis of her construction 
was, in all probability, a man’s rib. Would 
there not follow a long silent inspiration by 
way of commentary? Should we set about 
balancing the pros and cons of the hypothe- 
sis, or be ominously conjecturing as to the 
sanity of its originatorP Irritating to the 
philosopher of this time that such question 
must ever be open to opinion! Quite im- 
possible to prove that but for biblical autho- 
rity this hypothesis would strike us as the 
fancifullest of dreams! Hopeless uncer- 
tainty! We were children when the story 
was read tous; thenall new things surprised 
us, and if we could remember any thrill of 
astonishment on hearing how the deep sleep 
fell on Adam, how would that prove the 
effect of such a statement coming quite fresh 
on the ear of an adult ? 

Howbeit, the man was placed in the world, 
and some things appear to have heen uttered 
then, or soon after, about how, why, and on 
what conditions he was put there. Some of 
his truth-seeking offspring do ascribe such 
utterances to the Supreme Maker of their 
first parent, while others, equally truth-seek- 
ing, ascribe them to his children removed 
some generations. And though we say our 
conviction that these utterances will finally 
be accepted by consummated science, and 
this conviction is of faith and not of science, 
yet it does appear from time to time that 
new utterances transpire at each new birth of 
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travailing science that seem to sing an anti- 
phone to those primal utterances. Indeed, 
it- becomes important, in honestly viewing 
this subject, to bear in mind how, if not in- 
credible, yet how inscrutable or vague some 
of these utterances sounded erewhile that 
are now neither doubted nor marvelled at as 
at all inconsistent with “ the credible of to- 
day ;” how our belief in the facts of Scrip- 
ture necessarily widens, even though our 
faith in its origin should contract! For, 
seeing that of these early utterances there 
are still a great number inscrutable, or not 
understood, in order to settle the probability 
of their ever being understood, should we 
not remember how some of them, once 
equally unintelligible, have outgrown that 
condition? Would not the exhumations at 
Nineveh have answered some doubts of the 
sceptics at the beginning of this century P 
But, disregarding all extrinsic evidence, let 
us take the Scripture facts as we find them 
stated, and observe what results from their 
analysis. 

Take this fact, that very anciently some 
one wrote, that ‘after making a man, his 
Creator took one of his ribs, and made that 
rib a woman. We think now a statement 
like this, based upon mere human authority, 
would, a few years ago, have provoked 
laughter, or surprise, at least; but we may 
say certainly that it would, in any case, have 
been held fanciful and empty of scientific 
evidence. Recent science, however, and 
principally Professor Owen’s laborious re- 
searches, have attached such significant 1m- 
port to this part of the skeleton, that, of all 
parts which could have been named and 
understood by man, prior to his acquaintance 
with human anatomy, this appears to be the 
oneelementwhich Nature would have selected 
in order to develop “an helpmeet” for the 
intellectual being previously formed ; or, in 
other words, this selection appears best to 
comport with a system of development that 
is now supposed to modify the vertebrated 
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a ow this development, it must be observed, 
is altogether different from that contemplated 
in the progressive theory already referred to, 
which associates the condition of immense 
periods of time as an indispensable means 
to the end. Professor Owen’s doctrine has 
nothing to do with time—nothing to do with 
speculations concerning the effects of time; 
but, examining Nature as she is, discovers in 
all those numerous animals we call man, 
beast, bird, reptile, and fish, an identity of 
plan and design that is obvious and unmis- 
takable. There is one common type for the 
foundation of all these—certain elementary 
parts, bony or cartilaginous, which, variously 
developed, are the skeletons of various ani- 
mals. Thus, one development of certain of 
these elements results in the fin of a fish, 
another development of the self-same ele- 
ments in a man’s hand, another of the same 
in a whale’s paddle, or a bird’s wing. 

But there are no signs of progress in this 
development: the so-called higher animals, 
man included, do not show a greater deve- 
lopment of the common elements or archetype 
—often aless—as witness the immense deve- 
lopment of a shark's jaw, a giraffe’s leg, neck, 
and tongue, a bat’s wing, or a monkey’s pre- 
hensile tail, as compared with a minor deve- 
lopment of these inman. But it may be an- 
swered that such development, though larger, 
is not so perfect, as owning less versatility of 
functions. This is not so, since the prehensile 
tail of a monkey owns the function of a hand, 
whilst the corresponding human elements 
remain undeveloped, and are four little bones 
perfectly hidden and immovable. Then the 
foot of the monkey does not only walk but 
manipulate; and the mouth of a bird is not 
only a mouth but hand also. It is plain, 
then, that there is no gradual progress to- 
wards a perfect development of all, but that 
each of these elements is perfectly developed 
in behoof of the destination of each, For e 
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on thought"—to cite Milton—the develop- 
ment of man is perfect; and it is only be- 
cause we rank intellect above all other attri- 
butes of life, that we are logically justified in 
piacing man the highest. Indeed, but for the 
concession (which we cannot withhold) that 
it has pleased the Creator to adopt this uni- 
form plan in the development of all those 
various forms of life enumerated, we might 
be tempted very often to find fault with the 
design ; neither can we quite see how any 
progressive theory disposes of this difficulty. 
But be that as it may, we have nothing more 
to do with it at present. It has been shown 
that its speculation8 do not invaldate the 
statement in our text, and it remains to be 
considered in detail how the not-speculative 
bat factful observations of Professor Owen 
may elucidate ita seeming mystery, as we have 
just now broadly intimated—may answer the 
question, “ Why a rib P” 

When we consider the bony fabric, or 
what might aptly be called the foundation 
and support of the body, whether of man, 
quadruped, reptile, bird, or fish, we should 
endeavour to conceive not of a number of 
variously-proportioned bones following the 
general form of the animal, but rather of a 
compacted chain of bony segments, reaching 
from end to end of the structure, in the form 
of a column, or long axis, from which the 
limbs are developed; the number, form, or 
development of these segments varying with 
the genus of the animal. 

The next step in this consideration will 
be to take one of these pieces, or segments, 
and examine it separately. We now find 
that it consists of a solid centre, and two 
hoops, or arches, springing from it, the one in 
front, and the other behind: the crown of the 
hind arch forming one of those eminences we 
feel on the back ofa greyhound ; the crown of 
the front arch f@rming the breast-bone. The 
back arch is ossupied by nerve-matter (neu- 
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rine), the organ of feeling, thinking, or willing; 
the front arch occupied by blood, the souree of 
flesh or muscle, the organ of power and motion. 

We have in this one piece, then, a repre- 
sentative of the entire man or animal. A 
solid central substance arming out in oppo-~ 
site directions (like a pair of callipers), and 
embracing intelligence under one arch, and 
physical power under the other, and uniting 
these as one individual. Now it is obvious, 
that if a number of these triple elements are 
in contact, or chained together, they will 
form three columns: the central one solid, as 
formed by the conjunction of the solid centres ; 
the two others hollow, as formed by the 
conjunction of the two sets of hollow arches, 
back and front. Or, to put this palpably 
before us: pile up a number of pill-boxes into 
a column (supposing them solid) ; these are 
the solid centres. Touching this column, and, 
behind it, ple up the same number of such 
boxes, but from which the covers and bot- 
toms have been removed, and so form a hol- 
low column, or canal; and down this hang a 
cord. Lastly, make a similar hollow column 
in front of the solid one, furnished with a 
similar cord. Now the back canal, with its 
cord, is the spinal canal and cord, or nerve ; 
the front canal, with its cord, is the thorax 
and main blood-vessel; and the solid central 
column, uniting these, is the vertebral co. 
lumn, as itis called. The back canal, with 
its contents, representing intelligence, will, 
etc.; the front canal, with its contents, re- 
presenting physical power, or the material 
manifestation of intelligence, will, etc. 

But if such a structure as this appears a 
very unpromising arrangementof parts where- 
with to produce anything like an animal, with 
the exception of an eel, or a snake, we must 
feel fresh admiration at this fact, that simply 
by one new conditian, “ development,” that 
is, variously increasing or decreasing these 
arches and centres at various points of the. 
pile, we do have produced a man, quadruped, 
reptile, bird, or fish! Yet this is mere truth. 
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Professor Owen has shown, by analogy, that 
Nature has, in man, enlarged considerably 
the four uppermost back arches, and, con- 
joining these, has formed a large cavity, called 
the cranium, or brain-case, the four corre- 
sponding solid centres standing midway be- 
tween this cavity and the face, which is 
developed in turn from the ¢hree uppermost 
front arches, the fourth being developed 
enormously intoa shoulder-blade, and further 
prolonged into an arm and hand. 

And though this account must be received 
as a very broad statement of the result of a 
very profound analysis, if nevertheless pre- 
sents to us something which is very remark- 
able, namely, that a hand, the effective 
minister of the brain, is developed from one 
of those four pieces or segments whose office 
it is to hold and protect that brain. It isas 
if the centre of intelligence would assert and 
declare itself even in its far-off instrument ; 
while, by a like law, the legs, that do “ por- 
ter’s work” for the mass of the body, and 
minister to the mind more remotely, are 
found to be developed from serments remote 
from the brain segments, but from those 
situate in the region of the trunk, that trunk 
which they carry and serve in a more proxi- 
mate capacity. 

And here, pausing for a moment, let us 
notice that, as the fore limbs or arms of brutes 
are developed from the same brain segment, 
we should lose the significance we have 
pointed out, inasmuch as the fore limbs are 
often less effective and versatile ministers of 
the “ brute-will” than the Aind limbs, as in 
parrots; but when we remember that the 
brute-will is rather instinctive than sciential, 
rather an irritable appetite than a cogitative 
design—and, moreover, that the spinal cord 
which extends along the trunk is quite as 
much the seat of the irritable instinct as the 
brain is—the significance reappears with no 
diminution of its former force. 

So much for the first four segments which 
we have seen contributing to form a head and 


upper extremity, the hind arches of which 
form the cranium, the fore arches of which 
form jaws, arma, etc. Now the nature of the 
two developments deserves special attention, 
for whilst it is the special function of the 
hind arches to contain and protect the intel- 
lectual apparatus, the fore arches are deve- 
loped into animal machinery, as jaws, arms, 
hands, to execute the commands of the will, 
or carry out the designs of the intellect. In- 
deed, it would appear that there is something 
important in the local relation of the vehicle 
of deliberative impulse (behind) to that of 
execution (in front), inasmuch as we discover 
a similar local arrangement in the parts of 
the deliberative and impelling organ itself. 
The spinal cord is divided into two tracts, 
the hind tract transmitting sensation, the 
fore tract evolving motion. 

And now, having briefly described these 
elements, which, according to the degree of , 
their development, will be found capable of 
converting the unpromising columnwe started 
with into the complete human creature, it 
may be convenient, perhaps, to furnish these 
with their appropriate names. 

The entire column is called vertebral 
column, because by its being jointed we turn. 
Each threefold picce of which it consists is a 
vertebra, or vertebral segment, and the three 
parts of each segment, viz., centre, back arch, 
and front arch, are called respectively cen- 
trum, neural arch, hemal arch. The back 
arch is called neural, because it contains nerve 
matter (neurine), the brain, or spinal cord. 
The front arch is called hemal, from contain- 
ing the blood (haima), which results in flesh 
(muscle). 

To proceed. In the neck there is very 
little development of the clements of our 
snake-like column, the neck being literally a 
column, especially in birds, where we recog- 
nize the primitive columnar foundation al- 
most unmodified. In the human neck this 
archetypal foundation is not only not de- 
veloped, but in some degree suppressed ; for 
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while the neural arches remain as in the 
archetype, the hemal arches are only found 
in a very rudimentary condition, even less 
easily recognized than in the bat (a mammal 
also like man). In the lower vertebrated 
animals, the snake and the eel, we find an 
observable recurrence to the unmodified 
archetypal skeleton, hinting of the marvel- 
lous efficiency of a design which, with slight 
modification, can produce creatures so vari- 
ous in their forms, habits, and spheres of 
existence. 

But our business is now with the ribs. 
The trunk is formed by development to very 
great excess of the hmwmal or blood-arches of 
the column, whilst its nerve-arches remain 
archetypal. These blood-arches, the ribs, 
inclose and protect the heart and lungs 
(blood-pump and blood-purifiers). 

Probably enough has been said for the 
* reader to have noticed already that between 
any portion of the archetype from which a 
new part is developed, and that developed 
part, there exists a striking fitness of rela- 
tion. The hand is not only the minister of 
the thoughtful head, but it is also its out- 
growth. A leg is not only a minister of the 
trunk, but also its outgrowth. The front or 
heemal arches are not only generally associated 
with the blood and muscles, which are phy- 
sical agents of the mind, but they likewise 
literally wall round and protect the nurse of 
these agents, the heart. And if the local 
relation between the deliberative and ad- 
ministrative sections appears in the fact that 
the first is behind and the second in front of 
the central axis, there likewise appears a cor- 
responding local relation in the two sections 
of the deliberative organism itself; for, as 
already stated, its motor or administrative 
tract is also in front of its own proper canal ; 
an analogy we have not seen instituted, how- 
ever. 

And yet there appears something very 
striking in this ‘local relation of elements in 
the self-knowing, self-governing, matter-sub- 


jugating, individualman. Behind, and over- 
looking all, we have the supreme deliberative 
intellect ; immediately in front of him, and 
obedient to his every mandate, stands his 
administrative brother, who, in front of him, 
in turn communicates, by a thousand nerve- 
strings, with a multitude of physical function- 
aries. These are his faithful servants, who 
traverse the material world, make war upon, 
and subdue it. They work natural electric 
telegraphs from the stars beyond our system, 
from sun, moon, and planets within it, and 
from far and near objecta on the earth ; and, 
opening the windows of his watch-tower, they 
present, without flattery, to their king, and at 
the slightest instigation of his administrative 
partner, the various messages they receive. 
They are also en rapport with sounds, tastes, 
and odours, near or at a distance, and they are 
conversant with wet, dry, moving, solid, and 
ponderating matter; they exert strategical 
complicated or simple forces in overcoming, 
readjusting, or employing this matter, and 
not only report its various conditions by a 
special medium to head-quarters, but likewise 
render, in minutest detail, an account of the 
expenditure of means and forces at their dis- 
posal. 

Truly such a monarch is awfully abso- 
lute! and, unless wise and far-seeing, may be 
sorely tempted to overtask his ministers now 
and then; though, from the fact of these 
ministers being fearless and faithful, he will 
assuredly learn his error the next time they 
present their accounts ; and, as he alone feels 
the pinch of misgovernment, he will mis- 
govern at his peril. Being, then, intrinsic- 
ally selfish, this little intellectual kingdom 
will never be misgoverned wilfully or mali- 
ciously; neither, indeed, could its govern- 
ment be improved, provided there were to be 
no more such kingdoms in the world. But 
so soon as we extend the design, and contem- 
plate the existence of many such kingdoms, 
& gaping deficiency appears; as it is most 
certain that each intellectual kingdom will 
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make war upon the other as ruthlessly as it 
does upon brute-matter. What is to pre- 
vent this ?—not the sympathy which made 
it true to itself, because that sympathy is 
confined within its own walls, and afforded 
only to its own subjects from a selfish con- 
sideration of king intellect, to whom all acts 
are finally referred. It is, then, impossible 
to have society unless there be another sym- 
pathizing power extending beyond the intel- 
lectual self, and which we name love and 
charity, to divide sway with the otherwise 
absolute intellect. 

Now to return to development. If any 
bold theorist of the present time were to pre- 
tend to tell us in what order, and from what 
primal elements, the Creator had formed the 
various parts of the first male human being, 
and were to assert that the receptacle for in- 
tellect and the canal for sensation were first 
formed ; and then that a minister of intellect, 
an upper extremity, was produced from that 
protective receptacle : though we might smile 
or tremble at his audacity, we should at once 
know whence the hint of such a theory was 
derived. No contemporary of Aristotle or 
Harvey could have told us this: the theory, 
however unjustifiable, must be associated 
with the science of to-day. And if, in fol- 
lowing his hypothesis of the development of 
female humanity, we were to find him in- 
culcating (what we all admit) that male 
humanity alone is not complete humanity, 
inasmuch as it would be all or mainly mental 
or speculative humanity, minus the emotional 
and charitable; and then if, puzzling whence 
to develop a satellite for the masculine in- 
tellect, we were to find our philosopher de- 
termine that it must needs be from some 
emotional element already existing in the 
first human being, and one which performed 
instinctively kind offices for him indepen- 
dently of his mind and will; we should say 
that any elegant-souled Greek might have 
thought this ; and would probably have fixed 
upon the heart—the unselfish organ, devoted 


all its lifetime to the welfare of the lordly 
intellect, and his dependents; and moved to 
this by a divinely implanted stimulus of in- 
stinct, not reason. Only obtain a being 
ruled by this characteristic, to balance the 
tyranny of intellect, and it would be possible 
to have society. Very Greek this, and very 
good! But if our theorist, demurring at the 
last step of this development, said, “No; not 
the heart!—that is not primitive enough for 
an element. The heart nourishes the muscles, 
the muscles serve the bones, the bones are 
the levers of the will, and protectors of the 
nobler neurine. It must be a bone, then, an 
element of the archetype, and identifiable 
only with the heart: a hemal arch; a rib, in 
fact.” If we found our theorist say this, we 
might think it as absurd, as we pleased ; but 
no future generation would take him for a 
contemporary of Aristotle or Harvey. He 
would be a man of the nineteenth century. 
Whether is it probable that he who wrote 
the Scriptural account of Eve's creation was 
acquainted with this our state of homological 
anatomy? or, Did Omniscience, well know- 
ing the future (not to Him future) import of 
this rib-bone, dictate it to the writer, perhaps 
in order that his later posterity might recog- 
nize the original voice? or, Did the writer 
‘hit on the idea by chanceP’ If the last, 
was it the same chance suggested the Tal- 
mudical idea that the whole body would 
finally be resuscitated from the “sacred bone,” 
the single undeveloped centrum of the series P 
Nothing now more easy than to imagine such 
a theory? The only undeveloped solid ver- 
tebra (to adopt the views of Owen), mi- 
nute and marvellously durable; “a moody 
Pharaoh,” in the words of Browning, to “be 
alive at earth’s catastrophe ;” what better 
element whence to regenerate the body P Yet 
this, if a scientific theory, seems a theory 
of 1860. : 
And, in conclusion, was it Chance that 
made the writer of the genesis referred to, 
omit giving a similar account of the creation 
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of the brute female? The brute male, it will 
be remembered, is not specially intelligent, 
nor the brute female specially maternal and 
emotional, as a rule. Here, then, the emo- 
tional significance of a heart, or hemal arch, 
would vanish ; while we have these two facts: 
First, that we daily see male pigeons and 
other males of the lower animals, incubating 
or bringing up their young (not exceptionally, 
but by anormal law of Nature); and, second, 
that the Scripture does not say the brute 
female was created from the male, neither 
that she was formed from that segment which 
points to an emotional capacity. 

But, if we are to ascribe to Chance both 


the particular enunciation of a fact in the 
history of the human genesis, and the absence 
of such particular fact in the history of the 
brute genesis; and to Chance likewise a curi- 
ously concurrent tradition of the Hebrews; 
ascribing these to Chance, moreover, because, 
whilst we cannot believe they were the result 
of the then human knowledge, we «ill not 
believe they were, as they profess to be, of 
divine origin: if we are content to grant 
Chance this mastery, what is there to prevent 
us from taking a new stand—from shifting the 
field of analysis, and, leaving the probable 
and the actual—from asking definitively, 
“What is Chance P” ZENO, 


THE EARLIEST COINAGE OF BRITAIN. 


COINS OF THE ANEPEGRAPHIC PERIOD (OR THOSE WITHOUT INSCRIPTIONS). 


(Concluded from page 28 ) 
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TseEE was, however, still a tradition evi- 
dently afloat, among the engravers of the 
British mints, that the unmeaning devices 
which they executed for the obverse of the 
coins of the respective petty states, had 
some remote connection with the form of a 
human head. In accordance, no doubt, with 
this vague tradition, we find one of these 
monetary artists making a strong effort to 
restore the lost idea, as, while making a some- 
what novel distribution of the laurel branches 
"and leaves, with the introduction of some 
rows of spots to “fillup,” he boldly intro- 
duced a full face below his superstructure of 

ornament, as shown in 
the annexed engraving 
(Fig. 6). 

The gradual degra- 
dation of the biga de- 
vice of the reverse fol- 
lowed a somewhat simi- 
lardownward course. It 
is not possible, within the allotted space of 
this article, to describe the first and more 
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slight deviations from the original ;* and 
indeed it will be perhaps more interesting 
to proceed at once to the examination 
of one of the more striking deviations 
which eventually occurred. The annexed 
example (Fig. 7) is the re- .<<9"—™ 
verse of one of the gold coins £ 

of the Britanno-Gallic tribes, 
on which the biga, or two-¥ 
horse chariot of the exqui- W* 
sitely engraved “‘ Philips ” is 
traditionally and rudely imi- 
tated. Ifall the connecting links could not 
be produced, it would scarcely be believed 
that such a device had any remote resem- 
blance to the exquisite original. All the con- 
necting gradations are, however, forthcoming, 
and might be exhibited in a very interest- 
ing series; and, morcover, a careful exami- 
nation of the rude device under description 
will be sufficient to prove its parentage. In 
some specimens the horse has eight legs, evi- 
dently an attempt to represent, by a sort of 

« See page 27, ante. 
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rude symbolism, the presence of the second 
horse, which the artist’s manipulative skill 
was utterly unable to reproduce in a legiti- 
mate manner. The wheel of the chariot is 
represented by an ornament, which, its 
meaning being forgotten, is placed above 
the horse; and it is sometimes positively 
placed in front, literally realizing the old 
saying, that there are those who are capable 
of “putting the cart before the horse.” Lesser 
circles, also the traditional offsprings of the 
chariot-wheels, are dotted fancifully about, 
and the chariotecr has faded into a palm 
branch-like ornament at the edge of the coin. 

In a still more debased example, the biga 
device was reduced to the barbarous attempt 
shown on the example engraved below (Fig. 
8), probably acoin of the Brigantes; wlule 
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the obverse, seemingly in despair of realizing 
any acceptable design, was left blank. These 
coins were at first, as it would seem, of 
gold only; the full coin, or entire stater, 
weighing from about eighty-six to ninety 
grains, but by degrees reduced to little more 
than sixty grains. There were also halves 
and quarters of these coins, specimens of 
which may be seen among the illustrations to 
this paper. At a later period similar coins 
of silver were issued, whilo those of coppor 
are in all probability still more recent. Most 
of these coins were of rich yellow gold; but 
there were some of a red gold, alloyed with 
copper, which probably bore a distinct and 
lower value; and some of a pale gold, like 
tho electrum of some of the early Greek 
coins, produced, probably, in the British coins 
by an artificial alloy of silver. 

These early British coins of gold and sil- 
ver may be considered as the earliest native 


representatives of our present sovereigns and 
shillings; for judging by the Greek staters 
and drachme, of which they were the re- 
mote offspring, the gold coin was worth 
twenty of the silver. The relative value 
of the copper it would be more difficult to 
estimate. 

The earliest and best imitations of the 
“Philips” are found in the Isle of Wight and 
on the south coast, in the district where the 
Durotriges, the Belge, the Remi, and the 
Britanni were located; while, towards the 
interior, this imitative coinage has evidently 
commenced at a later period, and is more 
rude; and in the north, among the Brigan- 
tes and their congeners, the rudest of all 
the forms are found. To this period another 
class of British coins also belongs. 

These are the barbarous cast coins, formed 
of a mixture of tin and zine, to which the 
rudeness of the gold and silver coins just 
described must be considered as a kind of 
high art. ‘Till recently these coins have 
formed a standing puzzle to British numis- 
matists, both as to their date and character, 
and the nature of their barbarously exe- 
cuted devices. It appears, however, from 
more carcful and accurate investigations, 
that they may be assigned to the latter 
portion of the period of the anepegraphic 
coinage, when no legend accompanies the 
devices ; their devices being, like those of the 
coins above described, debased imitations of 
those of the gold “ Philips.” The obverse 
is evidently a rude attempt at the head of 
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Apollo, confined to an outline and a circular 
eye (Fig. 9); while the reverse is plainly the 
horse of the biga, though reduced to the 
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form of a four-legged bench, with one end 
tarned up, the chariot wheels appearing in 


two semicircles above. These most rude 
specimens of the monetary art were evi- 
dently cast in wooden moulds, as the grain 
of the wood can be plainly seen. From the 
nature of their fabric, it is conjectured that 
they were not money of the state, but issued 
by private individuals as small change; of 
which, no doubt, a great want existed in con- 
sequence of the high value and scanty 
supply of the gold and silver coinage. If 
so, they may be considered in the light of 
tokens, just such as were long aftcrwards 
issued by private persons, in the time of 
Hiizabeth and James I., to supply a similar 
want. 

Such appears to have been (as far as can 
be known from the present state of our in- 
formation on the subject, and the limited 
supply of monuments) the condition of the 
native British coinage previous to the inter- 
course with the Romans, after Cesar’s first 
invasion. After that period, when a more 
extended intercourse took place with the 
more southern and partially Romanized pro- 
vinces of Gaul, and led to a fuller knowledge 
of the state of the coinage of those districts, 
the names of cities and chieftains began to 
be placed on the public money of Britain, in 
the same manner as had prevailed for some 
time in partsof Gaul. The British coins with 
inscriptions form, therefore, a distinct and 
natural epochal division of the subject, which 


will afford very interesting matter for my next 
article. 

Of the characteristic form of the series 
of coins just described, I have said nothing, 
though it is sufficiently peculiar to merit a 
passing remark, The Greek coins, of which 
they were copies, though so exquisite in the 
artistic treatment of their devices, were, in 
general form, little better than the rude 
copies which they gave rise to. The me- 
chanical part of coining, in all that regards 
a true circular form and even edge, never 
attained in Greece to a much higher degree 
of development than that exhibited in their 
money of the very carliest periods, when the 
device occupied one side, and the rude punch- 
mark, by means of which the front of the 
piece of metal was driven into the die, the 
other. It could not, therefore, be expected 
that the rude monctary artists of Britain, 
while they failed to produce even a respect- 
able approach to the Greek devices, should 
attempt to surpass their models in the mere 
mechanical features of their fabrication. They 
are, in fact, very similar to Greek coins, in this 
respect perhaps quite as good, but have one 
feature, which, in a decidedly marked de- 
gree, is peculiar to them ; that is, that while 
they are, like the Greek money, very thick 
in proportion to their extent of surface, 
they are distinctly convex on one side, and 
concave on the other—a peculiarity not found 
10 the same degree on any other class of coins. 

H. Nost Humpuerys. 








BIRD-MOUNTING. 


We will suppose that a proficiency, from 
practice, has been attained in the art of bird- 
preserving, according to the instructions 
given at page 117 gf the first volume. 
The proficiency ‘1 preserving may apply 
only to the preservation and the form, great 
and necessary things, no doubt, as pre- 


liminaries; but, like matter without man- 
ner, of little avail alone. For attitude, I 
would say, as has been said to many a young 
artist, Go to Nature, and there you will 
find an original in perfection. Would you 
make a willow-wren look like a willow-wren, 
watch him as he there hangs upon the weep- 
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in ND, or stands on a bough peering in 
mt mw food. Each bird has its own man- 
Mawel if you cannot hit the manner, or 
our stuffed skin so far amenable as fo 
® the attitude, it is either ill-stuffed, 
Be want the requisite knowledge of that 
® you should copy. Young hands com- 
Same suppose that a bird should stand bolt 
Seemht, with the legs almost perpendicular, 
Met right angles to the perch. This is a 
Beet mistake, and never to be found in 
“Giure. Do we stand rigid, like a foot-soldier 
fa drill? Does not a bird, us well as our- 
fepives, accommodate itself to the thing upon 
‘Which it rests? Assuredly it does; for birds 
do not, as a young bird-stuffer endeavours 
to do, find always a perch to rest upon in 
the plane of the horizon. It therefore fol- 
lows that, as he keeps himself upright, his 
legs must accommodate themselves to his 
perch (Fig.1). So in the ground-birds there 
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is a gentle slope backwards from the hind 
toe, the balance being preserved in both 
cases by throwing the body forward in pro- 
portion. It is not uncommon to see birds 
preserved with wings and tail spread. Now, 
ordinarily speaking, this is very objection- 
able, because very unnatural. A bird pre- 
served is supposed to represent a bird in a 
state of repose, that is, not in flight; the 
only modification allowable being with re- 
gard to those birds whose manner it nay be 
to have the wings more or less open on 
occasions: thus the falcon tribe, supposing 
they are represented as devouring a quarry, 
sor two birds toying with each other. It 
may be that a bird essentially aéreal, like tho 
wift, or perhaps some of the terns or the 
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frigate-bird, may be represented as actually 
on the wing. In this case, of course, the 
wings must be spread; and this is best done 
by passing a wire, not too thick, from the 
base of the quill-feathers on the under side, 
alongside the bone into the body, where it 
should be carefully and coaxingly inserted 
towards the tail until you feel that you have 
a pretty good hold. You may then pass it 
carefully under the longest quill-feather, and. 
through the back of the case, and fasten it 
by bringing it back again through and 
clinching it, concealing it so by the oblique 
position of the bird that it is not detectable. 
It is obvious that by passing the wire along- 
side the bone, you may bend the wings to 
any angle you please. With regard to the 
case there are two methods: one a bell-glass, 
which, glass being now so reasonable, is cer- 
tainly a very pretty and reasonable way of 
mounting, but inapplicable to birds which 
are to be placed on a wall, or to be repre- 
sented flying ; although this may be managed 
by attaching one wire from the point of the 
wing to a twig sufficiently firm, which it will 
scarcely appear to touch, if managed adroitly. 
It is likewise indispensable that a bird for a 
shade should be stuffed so well, as to look 
nicely in all positions. Ono thing must 
always be remembered, do not have your 
case a shade too large, just clear the object 
so as not to stint it for room; and in flat 
cases this applies chiefly to depth, for it 
should have sufficient light, or it will not 
look well. Wooden cases should be made 
as slight (in thickness) as is consistent with 
firmness ; well-seasonecd white deal is best; 
and the case should be formed of back, top, 
and bottom, open at the front and sides, and 
at cach corner of the front two slight deal 
supporta, rabbited on their inner edges, and 
presenting on the whole this appearance. 
Having the caso prepared, it should be 
papered with ordinary demy paper on the 
top and back within, and when the paste is 
dry washed over carefully with size and 
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whitening, tinted with a little stone-blue; 
some add some touches of white subsequently 
to represent clouds, the ground representing 
the air ; ‘some also paste a landscape on the 
back, but this must be good, or you had 
better have plain colour. The bird to be 
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placed in this case is either perching, stand- 
ing, or flying ; for the latter directions have 
been given. As to thetwo former, the perch 
must be firmly fixed in the small piece of 
flat wood upon which it previously stood, and 
put in upon it, the wood being fastened to 
the bottom of the case, either by screwing 
from below, from above, or gluing with stout 
glue, or by passing wire through two holes 
in the bottom of the case and the wood, and 
clinching above; in this case, or in screwing 
from below, let the wire or the screw into 
the wood, and putty over, and so if the bird 
is represented ‘standing. The bird being 
fixed, the next thing is the decorating or 
‘‘weeding,” as it is technically called, and 
here we enter upon a subject so entirely 
of taste and fancy, that no fixed rules, as to 
the disposition, can in all cases be given. One 
rule applies equally to this as to landscape 
painting, viz., that there should always be a 
compensation of objects ; that is, if you have 
a tuft of grass on one side w hich rises towards 
the top of the case, there should be some- 
thing in the lower opposite corner to strike 
the eye, but not torise above the midway up 
at furthest, and the ground, or floor, should 
not be over-furnished with moss, etc. After 
the bird is fixed, the whole bottom should be 


carefully glued over with thin glue, taking 
care, where the bird's feet are on the bottom, 
not to touch the toes with the giuey fine 
fine-sifted sand or gravel shoul& im 3 
sifted over it, and it will adhere aig 

the glue has touched; for this pus 
small tin shovel is best, something Me;aaae” 
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by four long, with a handle in proportion, 
which can be made to order at any tinman’s 
for a trifle. 

Everything used in “ weeding” should be 
baked in a slow oven, otherwise spider's eggs 
and minute creatures, which are pretty sure 
to be contained in it, will make their appear- 
ance after the case is closed in the disagree- 
able form of destroying your specimen. 
Moss, etc., by being slowly dried, will also 
keep its colour better. Yellow moss, found 
on the roofs of old barns, and dark gray of 
the same species, are very gencrally useful ; 
and where yellow moss cannot be had, the 
white or gray may be coloured with chrome, 
and looks as well. Water plants fade, being 
more or less succulent, and hence a little 
common water-colour with gum will be used 
with advantage and look less artificial than 
oil-paint which is often used. Fern looks 
very pretty as an adjunct for heath-birds, 
but it should be dried gradually and care- 
fully, when quite full grown, and a small 
touch of light green, permanent white form- 
ing a portion of it, will give it a freshness 
and more natural appearance. Grass in seed 
(not in flower) of various kinds is also a very 
pretty addition; but bird-preservers have a 
habit of using dyed grass, and yellow andred 
Xeranthymum, or Everlasting, which is cer- 
tainly to be avoided, and indeed anything 
which is unnatural. If it is wished to intro- 
duce a lump of earth, or an apparent bank, # 
piece of thick brown paper, bent to the requi- 


REOREATIVE SCIENCE. 


165 





site shape, and glued over and covered with 
sifted sand or gravel, has a very good effect; 
but insects and butterflies, or artificial flowers, 
unless they are extremely natural, should 
certainly be avoided. Regard should also be 
had to the season at which the bird is usu- 
ally seen. For instance, summer birds are, 
of course, surrounded by green and living 
objects, but autumn or winter visitants 
by decaying or dead herbage. It has often 
been made an experiment to represent 
snow, but it is difficult to obtain anything 
white enough, and at the same time of a 
chrystalline character, which, of course, it 
should be. Potato furina nicely dried, 
mixed with Epsom salts pounded very fine, 
does not make a bad substitute; but the real 
difficulty lies behind, namely, the fixing it, 
and, more than all, the least damp takes very 
much from its appearance, if it does not 
destroy the effect, and hence we must have 
recourse to mineral aid, and any very white 
mineral powder mingled with pounded glass, 
is perhaps best. It is unnecessary to say 
that the herbage upon which it is meant to 
rest should be touched all over with paste, 
not glue, and the white mixture shaken over 
it and left to dry. What will heighten the 
effect very much, if prettily executed, is a 
back landscape with a dark leaden sky and 
nearly black carth mingled with moss. To 
represent watcr, a small piece of looking- 
glass, surrounded with moss, etc., answers 
very well. The bills andlegs of birds should 
be always varnished, and where the natural 
colour fades after death, it should be restored 
by a thin coat of oil-colour of the required 
shade. The bird being fixed and the case 
garnished, nothing remains but to put in the 
glass ; this is in three pieces, one for the front 
and a piece at each end. This can be pasted 
in with very strong paper round the edge, 
advancing sufficiently over the glass to hold 
it. In doing this it is not necessary to be 
very particular to avoid pasting the glass, as 
after it is dried it can be wiped clean with a 


damp cloth. The last operation is a very 
simple one, and done ina few minutes. You 
must procuresome black spirit-varnish, which 
you can make yourself by dissolving the best 
black sealing-wax in’ spirits of wine, and 
should be kept corked; when this is good it 
acts as paint and varnish at the same time, 
and dries as fast as it is put on. One or two 
brass rings screwed on at the top of the back 
of the case, will finish the bird, and if the 
case be nicely and closely made, there is no 
limit of time to which the preservation of the 
specimen may not extend. ‘The preservation 
of animals and mounting of insects are very 
different, and much more difficult matters. 
O. S. Rounp. 
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HOW TO BOX THE COMPASS. 


Sees Ore 
WHILE trying to learn to perform the opera- 
tion of “ boxing” the compass, I observed the 
following method in the naming of the points, 
and directly I perceived it, I found I could 
box the compass without any further study 
or trouble. The points are named in three 
classes: —1. The four “ cardinal” points, North, 
East, South, West. 2. The middle points 
between those of the first class: North-east, 
South-east, South-west, North-west. 3. The 
middle points between those of the second 
class: Nortl-north-east, East-north-east, 
East-south-east, South-south-east, South- 
south-west, West-south-west, West-north- 
west, North-north-west. The third class 
points, however, may be considered as two 
positions of the second class points. Now, 
each point of the first two classes has two 
positions, one on each side of it; for instance, 
taking the North, it has the two positions, 
North by East and North by West, and the 
same with the others. These complete the 
thirty-two points. In boxing the compass, 
you should begin with North by East, and 
finish with North. Any one bearing in mind 
these observations, will be able to name the 
points without letters. HK. H. Swann, 
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SHADOWS ON WATER. 


Ir may, by multitudes of persons, be consi- 
dered a strange subject of controversy “ whe- 
ther shadows are cast on water or not.” Nota 
few will beready to say, “ Why, who that ever 
read the fable of the Dog and the Shadow, 
or who that ever looked into a puddle, can 
doubt of that?’ That is to say, there are 
yet persons to be found who have not learned 
to distinguish between shadows and reflections. 
But these apart, most persons will be apt 
to think that a controversy about a thing so 
easily decided must be ridiculous. Never- 
theless, there are both uncertainty and dispute 
about it, and that, too, amongst landscape 
painters, both amateur and professional, the 
very persons to whom the question is of most 
practical importance, and whose observation, 
we should have thought, would so easily de- 
cide it. Three or four years ago we came 
upon an artist, painting in a tent on the 
margin of Rydal Water. We found that Mr. 
C—— had travelled in Italy, and, though 
young, he was so far an experienced artist 
that we recognized the picture in the exhi- 
bition of the following year; yet, on our 
putting the question to him ona spot so per- 
tinent to the inquiry, we found him unpre- 
pared to answer it. There are, in truth, 
some practical difficulties in the determina- 
tion of it; and a knowledge of some optical 
principles is required for it, which, it is evi- 
dent, artists and critics do not always possess. 
We have to distinguish not only between 
shadows and reflections, which is not always 
quite easy, but also between shadows, if such 
there be, upon the surface, shadows on the 
bottom, and shadows on opaque matter sus- 
pended in the water. Our own attention was 
drawn to the subject some “years ago by a 
passage in Mr. Raskin’s “‘ Modern Painters,” 
in which we clearly saw that there was some 
misa’ ion, though we could not ex- 


actly determino where it lay, and which has 
recently been criticized in the violent terms 
used in the following passage, taken from 
“‘ Blackwood’s Magazine,” which places the 
subject before the reader in the words of tho 
disputants themselves :— 

“In the first volume of ‘Modern Painters,’ 
Mr. Ruskin lays down the law upon the 
subject of the effect of shadows on water 
in the following words :—‘ Water receives 
no shadow. * * ™ There is no shadow on 
clear water. If it have rich colouring mat- 
ter suspended in it, or a dusty surface, it 
will take shadow; and when it has in it- 
self a positive colour, as in the sea, it will 
take something like shadows in the distant 
effect, but never near. * * * The hori- 
zontal lines cast by clouds on the sea are 
not shadows, but reflections.’ It is diffi- 
cult to say whether this passage betrays 
more ignorance of fact, confidence of asser- 
tion, or confusion of language. Mr. Ruskin 
appears not to know what shadow is. When- 
ever the rays of the sun are intercepted by 
an opaque substance, all objects beyond that 
substance would be in total darkness, were 
it not that they become partially illuminated 
by the surrounding objects. Shadow is 
simply a deprivation of the direct rays of the 
sun; and to assert that water receives no 
shadow is either an absurdity or a confusion 
of terms. Ifa cloud, a rock, or the hull of 
a ship is interposed between the sun and the 
surface of the water, the water receives the 
shadow; or, to speak with more accuracy, it 
does not receive the direct rays of the sun. 
Now let us examine what effect is produced 
upon the eye of the spectator by the depri- 
vation of light on the surface of the water. 
If the water were as transparent as the sir 
on ite surface, the eye would be unconscious of 
its existence; the ray of light which defines 
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the edge of the shadow would pass through 
the water as it passes through the air, and 
the shadow of the object would be seen 
at the bottom in the same way, allowance 
being made for refraction, as if there was 
no water at all. Such absolute transparency 
is, however, never found in Nature. There 
is always practically some shadow on the sur- 
face of the water, the degree of the intensity 
of that shadow being dependent on several 
circumstances, but mainly on the degree of 
the transparency of the water. The reader 
may test this for himself by a very simple 
experiment. Let him take a wash-hand 
basin half full of clear water, and placed 
in bright sunshine, then let him hold a 
pencil or brush so that the shadow shall 
fall partly on tho side of the basin, above 
the water, and partly on the water; he will 
see the shadow at the bottom of the basin 
refracted at the point where it impinges on 
the water, but he will not be able to detect 
any perceptible shadow on the surface of the 
water. Then let him darken the water with 
a little sepia; he will now see at the edge of 
the water two shadows, one on the surface of 
the water, the other on the basin, seen 
imperfectly through the semi-transparent 
water.” 

Now, on reading the preceding passage, 
an attentive roader will be struck by observ- 
ing the very singular circumstance that the 
experiment which it suggests, instead of 
contradicting Mr. Ruskin’s assertion, is the 
identical one which might have becn appealed 
to by him as an dlustration of it, as showing 
the absence of shadow on clear water, and 
ifs presence on water with colouring matter 
suspended in it. The critic had said that 
“there is always practically some shadow on 
the surface,” and yet, in his own account of his 
own experiment, he says that the observer 
“will not be able to detect any perceptible 
shadow upon it.” Now we must confess that 
an imperceptible shadow, a shadow which we 
cannot detect, is a thing which we have never 
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seen, though a theoretical shadow there may 

be. The oritic’s own words clearly justify 
Mr. Ruskin, so far as this account of the ex- 

periment goes, especially in a pictorial point 
of view. A painter is not bound to repre- 

sent all that he does see, still less to represent 

what he can not perceive. He has algo, on 

the principal point, expressed himself errone- 

ously. As regards the present subject of 
inquiry, and the idea of shadow as generally 

conceived, ‘shadow is” not ‘simply a depri- 

vation of the direct rays of the sun.” The 

assertion that it is, is one of those half-truths 
which, for want of their complements, are 

not truths. We never speak of shadows on 
a pray day, when the sky is uniformly covered 

with clouds, and the direct rays of the sun 
are not perceived at all. Shadow is the com- 
parative darkness of spaces not illuminated 
by the direct rays of the sun, or by some other 
source of light, in contrast with those which 
are so illuminated ; and, to meet the general 
idea, perhaps the further limitation is re- 
quired of a defined, or nearly defined, boun- 
dary, determined by the form and relative 
position of the object intercepting the rays of 
light, since a transition from the illuminated 
to the darkened spaces, by imperceptible gra- 
dations extending over a large space, scarcely 
realizes the ordinary idea of shadow, though 
it may leave the idea of shade. 

The truth is, thatif Mr. Ruskin had added 
to his limitation of “clear” water that of 
‘‘ perfectly smooth” water, and the condition 
“under ordinary circumstances,” he would 
have been practically right; though neither 
he nor his critic appears to have had the least 
idea of the simple circumstance on which the 
(negative) phenomenon of no shadow, or no 
perceptible shadow, depends. Look at the foot- 
pavement running along the side of the street. 
Why do you, in any position, see the shadow 
of the lamp-post upon it? Because the direct 
rays of the sun, falling upon the pavement, 
except where they are intercepted by tho 
lamp-post, are, by its rough and granular 
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surface, reflected tn all directions, so that, 
wherever you are placed, you receive a portion 
of the illaminating rays from the whole sur- 
face of the pavement, except that part from 
which they are cut off, and thus have the 
direct contrast of light and shade. Now con- 
vert the pavement into a perfectly smooth 
and clear stream, and the lamp-post into the 
stump of a tree; if the water is shallow 
enough, you will see the shadow on the bot- 
tom; if not, you will most probably see 
no shadow. The reason of the difference 
is, that there is now no diffused sunshine, 
such as there was upon the pavement; the 
smooth surface, instead of reflecting broken 
light in all directions, acts as a mirror, 
and reflects only in a vertical plane, and 
in that plane only to an eye so placed 
that the angle of reflection from the sur- 
face of the water to the eye shall be the 
same as the angle of incidence of the rays 
of light upon that surface. If you are on 
the same side of the water as the sun, you 
will see xo sunshine reflected from it; if you 
are on the opposite side, and in the particular 
position referred to, you will see, not the sun- 
shine spread over the general surface, which 
the pavement gave you, but the image of the 
sun’s disk in one particular spot. The gene- 
ral surface still receives the rays of the sun, 
except where they are intercepted (the sun 
being supposed low enough in the sky) by 
the stump of the tree; but for you they 
are received only at the one spot which 
reflects them ¢o you, and the space from 
which they are really intercepted being illu- 
minated equally with the general surface 
by the light reflected from the atmosphere, 
the contrast on which shadow depends does 
not arise, unless it should prove to do so 
on the one condition which, perhaps, may 
now present itself to the reader's mind; for, 
though the supposition that water does not 
take shadow is thus acceunted for, the rigo- 
rous question yet remains, “ Does it or not?” 
‘We think we can affirm positively that it does, 


and that, too, in a high degree of perfection. 
After several unsatisfactory attempts to de- 
cide the question, it was first decided for us 
experimentally, and we should have said acci- 
dentally, if we had not been reflecting on the 
subject at the time, and thus noticed what 
would otherwise have escaped attention. 
Walking along the road one evening, we 
suddenly observed the image of the sun’s 
disk reflected on the surface of a pond at 
some distance, cut into two by a vertical 
black band, which we saw was occasioned 
by a stake upon the further bank. Now 
this appearance could not arise from reflec- 
tion at the bottom; it was too well defined, 
and the obliquity of incidence was too 
great, for that. It was too well defined, 
also, for reflection from opaque matter sus- 
pended in the water, cven supposing it 
not clear, as the water of ponds almost al- 
ways is, when not recently disturbed by tho 
feet of cattle; and it could not be mere reflec- 
tion from the surface, because Mr. Ruskin is 
practically right also in saying, that from the 
strongly illuminated surface of water there is 
no reflection. The dark band could, there- 
fore, be nothing else than true shadow, occa~« 
sioned by the stake intercepting the rays from 
a vertical section of the sun’s disk, and leav- 
ing a corresponding portion of its image, illu- 
mined by light reflected from the atmosphere 
alone, in immediate contrast with the intense 
light covering the remainder of the small 
circular space occupied by the image of the 
sun, true and strong shadow, in the strictest 
sense of the word, being thus produced just 
there, and there only, where it would be most 
likely to bo missed. This, in fact, might 
have been determined @ priori as a necessary 
result of the circumstances stated, dependent, 
however, on yet one condition, having refer- 
ence to the diameter of the object, which in 
this case occurred. If the apparent diameter 
is greater than that of the sun, and their 
axes are in the same vertical plane with the 
observer's eye, of course the case does not 
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arise, the image of the sun not being formed 
at all on the spot where alone he could see it ; 
and if the diameter be too small, the rays 
proceeding from the more distant portions of 
the sun, to the right and left, will cross be- 
tween the object casting the shadow and the 
water, obliterating the shadow, or leaving 
only an smperceptible penumbra :—another 
point of difficulty, or at least of delicacy, 
in these observations, and one which, I 
think, would vitiate the experiment with the 
wash-hand basin and the pencil; though, if 
the stake or the pencil were in the water, 
a small spot of shadow, gradually softened 
off by penumbra, would probably be seen, 
especially if the object instead of being 
round were square, close under the object 
at the point of contact with the surface. 
I apprehend that, in conformity with Mr. 
Ruskin’s last-mentioned law, on the space 
simultancously darkened by shadow, there 
would bereflection also; which reflection, how- 
ever, inthe particular case described, would be 
merged inthe shadow. I have since verified 
these results with the sun higher in-the sky, 
which occasions greater difficulty ; and when 
the surface of the object—suppose the trunk 
of a tree—has been well illuminated by re- 
flected light, I have seen it reflected from 
the darkened space; the shadow and the 
reflection being here coincident, though not 
coterminous laterally, the reflection being 
chiefly apparent towards the axis of the 
shadow, the boundaries of the latter being 
softened by penumbra, and the reflection 
becoming fainter with the shadow and dis- 
appearing first. This coincidence of shadow 
involves another refinement in observations 
of this kind, as the presence of the reflection 
might lead to the hasty conclusion that the 
appearance was due to it alone. On the 
whole it appears that water is perfectly 
capable of receiving and exhibiting strong 
shadow; -but that, as regards shadow in 
contrast with sunshine, and, in a strict sense, 
the peculiar conditions are required—that the 


observer must be opposite to the sun—that 
he must be in the same vertical plane with 
it and the object within that plane—that his 
eye must be at the distance and elevation 
which make the incidence and reflection 
equal, so that he may obtain an image of the, 
sun—that a portion of the image must be 
cut out or cut off by an object interposed 
between the water and the sun—and that the 
diameter of the object must lie within certain 
limits, partly depending upon the distance 
from it at which the image of the sun is 
formed to the observer’s eye. It follows 
that no shadow can be formed where the 
radiant object is a physical point, such as an 
electric spark or a star, however brilliant the 
light may be, because its image cannot be 
divided. 

But if the principal point is thus decided, 
the practical question is not thus exhausted. 
When we have rippled water under sun- 
shine, we have a state of things intermediate 
between the pavement and the smooth 
stream. We have neither the uniformly 
diffused sunshine of the former, nor a single 
and well-defined image as in the latter case, 
but a multitude of broken images of the 
sun. Mr. Ruskin’s critic, in a passage sub- 
sequent to the one already quoted, asserts 
“that the reflection of any object must 
always be in a direct line between that object 
and his own eye.” This is by no means true. 
As to “a direct line,” that is out of the 
question in such a relative position of the 
observer, the line proceeding from the object 
to the eye necessarily changing its direction 
at the point of reflection. What the writer 
meant, as evident from the context, was a 
vertical plane. But neither is this true. On 
rippled water—and he is referring to the 
sea—innumerable reflections of the sun, or 
portions of it, and similarly of other objects, 
or portions of them, may reach the eye in 
directions depending on the inclination of 
the ripples, or of the wavelets upon them, and 
in oblique as well as vertical planes. In 
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this case objects of sufficient size, and placed 
in gach a position as to intercept the sun’s 
rays and shade the ripples, will necessarily 
produce shadow, in a modified sense, by de- 
priving the waves within the shaded spaces 
of their sparkle, whilst those around retain 
it. This may be seen any fine day when 
thera is a brisk wind. We particularly re- 
member noticing it upon Lake Idwal, North 
Wales, under a glorious sun. Almost every 
wave appeared at some point to reflect the 
sun, and the whole surface of the lake was 
studded with intensely brilliant spangles 
occasioned in this way, except under the 
shade of the mountain on the opposite side. 
At some distance the shadows of objects of 
considerable size may thus be seen pretty 
well defined; and as the waves are in con- 
stant motion, and every instant changing the 
direction of their reflecting planes, the ob- 
server may perceive them in positions of the 
eye indefinitely varied. We are persuaded 
that it is only in this way that “shadows,” 
as the critic contends, but which Mr. Ruskin 
designates as “‘ something like shadows,” are 
to be seen upon the sea; that is to say, that 
they are only to be seen upon it, supposing 
the water clear, as troubled water; and we 
think it very probable that such shadows, 
though perceptible at a distance, may disap- 
pear, as the last-named writer affirms they 
do, where we might expect to enter them. 
Admitting the shadow of clouds in this 
modified sense, we think Mr. Ruskin’s in- 
definite ideas of lights and shades and colours 
upon the sea, derived as they are from 
shadows, reflections from the surface, from 
bottom rocks, from sands, shingle, sea-weed, 
or sand or mud suspended in the water, will 
better correspond with the appearances which 
present themselves to the observer's eye 
as he stands on the cliffs on a bright and 
breezy day at Scarbce- ough, than the sharp 
and clear distinction between clouds and 
shadows which his critic thinks can be s0 
easily drawn. 


There is yet another case in which we can 
have no doubt that shadow may be seen on 
water, though not in contrast with sunshine. 
We must, in connection with this case, revert 
to Mr. Ruskin’s observation that reflections 
do not take place from an illuminated sur- 
face of water. We believe, as we have 
already said, that in this case also he is prac- 
tically, or optically, right, though we cannot 
doubt that he is theoretically and physically 
wrong ; since we cannot suppose that there 
is anything in the fact of such asurface being 
illuminated that can deprive it of its pro- 
perty as a mirror. We feel quite satisfied 
that the surface which seems to refuse reflec- 
tions to an observer who receives the illumi- 
nation, even the very spot which reflects to 
him the image of the sun, would grant them 
to him on the opposite side of the water, 
where he does zot receive the illumination. 
The illumination itself is, in truth, nothing 
but the reflection of the source of light; and the 
fact observed by Mr. Ruskin is undoubtedly 
owing to the feebler rays proceeding from 
other objects, though just as strongly reflected 
as from shaded water, being overpowered by 
the stronger rays proceeding from the source 
of light, and reflected with them to the eye. 
This, of course, will be most eminently the 
case when the reflected light is the actual disk 
of the sun, which must completely destroy 
the sense of all other reflections, the apparent 
absence of which is only a physiological, sen- 
sational, or optical result, not a physical one. 
Now, remembering that the illumination of 
water is only its reflection of the source of 
light, suppose an observer to stand on the 
eustern side of a sheet of water, after sunset, 
when there is a zone of strong light on the 
western horizon—a light distance, as Mr. 
Ruskin would call it—not overtopping, to the 
observer's eye, & building such as a tower or 
castle, on the western side of the water and 
close to it, the rest of the sky being covered 
with clouds; it is evident that this zone of 
light would be reflected from that part of the 
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water which the light can reach, and not 
from that from which it is intercepted by 
the tower, and the latter space must cer- 
tainly be considered as receiving shadow, at 
least within our larger definition; though 
the light proceeding from the more distant 
portion of the zone, and partially entering 
the shadow, might be found to reduce its 
external portion to a penumbra, only so gra- 
dually deepening that it may be impossible 
to draw a line of demarcation strictly deter- 
mining the extent of the shadow and giving 
it a nearly defined outline, so as to bring it 
within the further limitation suggested as 
requisite to the proper description of shadow 
as generally conceived. The shadow should 
be most apparent close to the angle of the 
tower, and just beneath it. Flame should 
cast a shadow in the same way, either directly, 
if sufficiently extensive, or by limited reficc- 
tion from the sky. 

In the account we have thus given of the 
matter—any mistake in which we should be 
glad to have corrected—it will be observed 
that we have not taken any notice of the 
transparency of clear water as accounting for 
the ordinary absence of shadow. The effect 
of this transparency is to reduce the lustre of 
reflections by allowing a portion of the inci- 
dent light to enter the water—at large angles 
of incidence much the larger portion; but 
this does not affect the essential conditions of 
the problem, which depend not upon the 
quantity of reflected light but on the mode in 
which it is reflected. 

Having mentioned Rydal Waiter, we can- 
not refrain from adverting, in conclusion, and 
in close connection with our subject, to the ex- 
treme perfection and beauty of the reflections 
which are sometimes formed on this lovely 
little sheet of water and the adjacent one of 
Grasmere. Doubtless they are formed, and 
we may have seen them, on other lakes in the 
midat of mountains, in equal perfection ; but 
it is here chiefly that we have observed them, 
and the small size of the lakes may contri- 


bute to produce a perfect calm more fre- 
quently than it occurs on larger ones. Stand- 
ing on the western side of the water, with the 
setting sun illuminating the scarped face, of 
the mountain opposite, we have often seen 
the lake (except for a few yards from the 
margin, where we could see the bottom) s9 
completely covered with the images of objecta 
on the other side—no light, therefore, from 
the sky (an important condition) being re- 
reflected by the water to the eye—that the 
lake itself has been invisible; those images, 
at the same time, being so strong and vivid 
as not to be distinguishable from the objects 
themselves, or allow the opposite boundary 
of the lake to be discernible, otherwise than 
by observing where the trees appeared to 
grow root to root, and where, extending 
downwards, the images betrayed, by their 
inversion only, that they were not themselves 
objects similar to those which they repre- 
sented. At small angles of incidence* water 
reflects from two-thirds to three-fourths of 
the rays which fall upon it—about the same 
proportion as a mirror of plate-glass—and as 
the surface of an absolutely perfect mirror 
would be quite invisible, that copiousness 
of reflection, combined with the accurate 
definition of images on the smooth surface of 
still water, accounts for the beautiful effects 
which are thus produced. If those of our 
younger readers, who have the privilege of 
travelling occasionally amidst the lovelier 
scenes of Nature, will cultivate the habit— 
which should not be neglected in its home- 
lier scenes—of closely observing the varied 
appearances of Nature, and endeavouring to 
account for them, they will find an additional 
charm and interest given to these delightful 
wanderings, and a higher improvement will 
be derived from them.—" Feliz gus potust 
rerum cognoscere causas.” 
J.N. K. 


* The angles of incidence are referred to as 
measured from the surface, 
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METEOROLOGY OF OCTOBER. 


FROM OBSERVATIONS AT HIGHFIELD HOUSE OBSERVATORY, 


ne (omen 

Mean Mean 

Tempe- Tempe- — Mean Number 
Year, ature rature of sure of Amount of Rainy 

4 a Ze oe the Air, Of Cloud. Days. 

Degrees. Degrees. Inches. (0—10). 
1846 .. 495 .. 45° .. 29399 .. G4 .. 16 
1847°.. 681 2. 475 2. QDABL 2. 8B. O11 
1848 .. 508 .. 4693 .. 20676 .. 69 1.) QW 
1849 .. 458 .. 43:2 1. Q07384 0. 59 1. 19 
1850 .. 463 .. 4)-4 .. 29690 .. 63 .. 20 
1851 .. 505 .. 46-7 .. 20712 .. 73 .. 22 
1852 .. 460 .. 408 .. 29°702 .. 66 .. 17 
1858 .. 488 .. 43:7 .. 29535 .. 80 .. 20 
1854 .. 476 .. 398 .. 290680 .. 59 1. 17 
1855 .. 486 ., 436 .. 29465 6. 73 6. 22 
1856 .. 508 .. 469 .. 29988 .. TR .. O15 
1857 .. 52:1 .. 481 .. 29682 .. 81 .. 17 
JO58 .. 494 2. 440 .. 20813 22 80 .. ON 
1839 .. 484 ., 425 2. 929502 .. 70 .. 21 


Mean.. 491 ., 443 .. 29672 .. 71 .. 18 

The mean temperature of the last fourteen years 
for October is 49°1°, the range in the mean tem 
perature being from 45°8° in 1849 to 531° in 18L7—a 
difference of 73°. The lowest means occurred nm 
1849, 1850, 1852, and 1854; and the highest in 1847, 
1848, 1851, 1856, and 1457. 

The mean temperature of the dew-point of the 
past fourteen years for October is 44°3°, the range 
being from 39°8° in 1851 to 481° in 1857—a difference 
of §:3°; the lowest means occwring in 1850, 1852, 
and 1854, and the highest in 1847, 1848, 1851, 1856 
and 1857. The difference between the mean tempe- 
rature and that of the dew-point was as much as 7:8? 
in 1854, and as little as 2°7° in 1849—a differcnce of 
5:1°; the mean difference between the temperature 
of the air and that of the dew-point being 1°8’. 

The mean pressure of the last fourteen years, for 
October, is 29-672 inches, at 174 feet above the mean 
sea-level, ranging between 29°399 inches in 1846, and 
29-983 inches in 1856—a difference of 0°584 of an inch. 
To reduce these readings to the sea-level, it is requisite 
to add 0'188 of an inch, when the mean temperature 
is as low as 45°8°, as in 1649, and 0°185 of an inch when 
itis as high as 53°]°, as in 1847; thus the mean pressure, 
reduced to the sea-level, for the past fourteen years 
for October is 29°858 inches. 

The mean amount of cloud for October of the last 
fourteen years is 7°], ranging between 5-9 in 1849 and 
1854, and 8°3 in 1847—a difference of a quarter of the 
whole sky. 

The mean number of rainy days for October in the 
last fourteen years is 18, ranging between 11 in 1847 
and 1859, and 25 in 1818—«® difference of 14 days. 
The mean number of re*ny days is 6 greater than in 
September. The years of but little rain being 1847 
and 1849, and of much rain, 1848, 1851, and 1855. 

E. J. Lowe. 


ASTRONOMICAL OBSERVATIONS 
FOR OCTOBER, 1860. 
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Tue Sun is in the constellation Libra till the 28rd, 
and then in Scorpio, being now south of the equator. 
He rises in London on the Ist at 6h. 8m., on the 10th 
at 6h. 18m., on the 20th at Oh. 35m., and on the 30th 
at 6h. 52m. He sets in London on the Ist at 5h. 36m., 
on the 10th at 5h. 16m., on the 20th at 4h. 54m., and 
on the 30th at 4h. 34m. He rises in Dublin on the 
1lth three minutes later, and on the 22nd six minutes 
later than in London; and sets at Dublin on the 
12th six minutes earlier, and on the 23rd six minutes 
earlier than in London. At Mdinburgh he rises on 
the 7th six minutes later, and on the 20th thirtecn 
minutes later than in London; and sets on the 8th 
eight minutes earlier, and on the 21st twelve minutes 
earlier than in London. At the close of the month 
there is half an hour's less sun at Edinburgh than in 
London. 

The Sun reaches the meridian on the Ist at 
lh. 49m. 82s. a.m. ; on the 10th at 11h. 46m. 56s. ; on 
the 20th at Llh. 44m. 49s.; and on the 30th at llh. 
43m. 46s. 

The Equation of Time on the Ist is 10m, 28s.; on 
the 10th, 13m. 4s.; on the 20th, lm. 11s. ; and on the 
30th, 16m. 14s, after the Sun (subtractive), 

Day breaks on the 2nd at 4h. 10m., and on the 30th 
at 4h. 56m. : 

Twilight ends on the 3rd at Th. 25n., and on the 
3ist at Gh. 28m. 

Length of day on the 9th, Llh. 2m.; and on the 
2 ith, 10h, 4m, 

Length of night on the 26th, 1th. 3m. 

New Moon on the 14th at 2h. 87m. p.m. 

The Moon 1s full on the 29th at 6h. 49m. p.m. 

‘The Moon is ather least distance from the Earth on 
the 13th, and at her greatest distance on the 26th. 

Mercury is favourably situated fur observation at 
the end of the month in the afternoon. He is in the 
constellation Virgo at the commencement of the month, 
then in Libra, and at the end of the month in Scorpio, 
He is slightly west of 8 Scorpii on the morning of 
the 30th, rising on the 3rd at 6h. 53m. a.m., on the 
13th at 7h. 49m. a.m., and on the 23rd at 8h. 30m.; 
setting on the 3rd at 5h. 48m. p.m., on the 13th at 
5h. 80m., on the 23rd at 5h. 17m., and on the 28th at 
th. 11m. p.m. 

Venus is in Leo at the beginning, and in Virgo at 
the close of the month. She is a morning star, and a 
very brilliant object. She is of the form of a half- 
moon at the commencement of the month, rising on 
the 3rd at Ih. 47m. a.m., on the 13th at 2h. 4m., and 
on the 23rd at 2h. 26m. ; setting on the 8rd at 4h. 5m, 
p-m., on the 13th at 3h, 52m.,, and on the 23rd at 3h, 
36m. p.m. 

Mars is a conspicuous object, although smaller 
than two months ago. He is in the constellation of 
Capricornus; rising on the 3rd at 3h. 34m. p.m., on 
the 18th at 8h. 4m., and on the 23rd at 2h. 34m.; 
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setting on the Srd at 11h. 24m, p.m., on the 18th at 
1h. 16m., and on the 28rd at 11h. 12m. p.m. 

Jupiter isin Leo. He rises on the 3rd at lh. 16m. 
a.m., on the 13th at 12h. 47m. a.m., and on the 23rd 
at 12h. lém, a.m. ; setting on the 3rd at 4h. 7m. p.m., 
on the 18th at Sh. 82m. p.m., and on the 23rd at 2h. 
56m. p.m. 

Saturn is also in Leo. He rises on the 3rd at 2h. 
37m. a.m.,on the 13th at 2h. 4m.,and on the 23rd 
at lh. 29m.a.m.; setting on the 3rd at 4h, 40m. p.m., 
on the 13th at 4h. 4m., and on the 23rd at 3h, 26m. 

m, 
R Uranus is favourably situated for observation. He 
is still in the constellation Taurus, rising on the 3rd 
at 7h. 43m. p.m., on the 13th at 7h. 3m., and on the 
23rd at 6h. 22m. p.m.; setting on the 3rd at 12h. Im. 
p.m.,on the 13th at 11h. 21m a.m., and on the 23rd 
at 4h. 40m. a.m. 

Eclipses of Jupiter's Moons.—On the Ist, at 
2h. 44m. 233, a.m., the Ist moon disappears; on the 
24th, at 2h. 52m. 57s, a.m., the lst moon disappears ; 
on the 29th, at 2h. 20m. 26s. a.m., the 2nd moon dis- 
appears. 

There is only one Occultation of a Star by the 
Moon larger than of the 6th magnitude, v1iz., on the 
2nd, at 12h. Om. mean time, when the immersion of 
p Arietis takes place. 

The variable star Algol will in the evening attain its 
least light on the 15th, at Mh. 55m., and on the 1kth 
at Oh. 44m. 

Stars on tho Meridian.—On the 16th, a Pegasi, 
at 9h. 19m, 23s. p.m.; on the 16th, a Arietis, at 2h. 
20m. 24s. a.m.; on the 20th, a Andromids, at 10h. 2m. 
50s. p.m.; on the 22nd, 8 Arietis, at lih 40m. 32s. 
p-m.; on the 28rd, B Ceti, at 10h. 26m 26s. pm.; 
on the 27th, a Pegasi, at Sh. 32m, 12s. p.m.; on the 
3lst, y Pegasi, at Dh. 24m. 32s. p.m. 

E. J. Lower. 
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THE EXTRAORDINARY WEATHER 
OF AUGUST, 1860. 


—- O—— 
Tue following brief record of this remarkable month 
will prove interesting to the subscribers of Recreative 
Science. The great amount of ram, the number of 
rainy days, the great amount of ozone, the very small 
amount of evaporation, and the very low temperature, 
have made August, 1860, a month perhaps without 
& parallel. 

On referring to page 36, vol. i., of Rrcr.itive 
Screnozg, it will be seen that the temperature m 1856 
rose to 92°5° in the shade, and that between 1812 and 
1858 it always exceeded 71°, the lowest year being 
1845, viz., 74:5°, and that the average amount of rain 
was 3 inches, the greatest amount falling in 1857, 
viz., 6} inches, and the least in 1850, viz., 1 inch. 
Again, on referring to page 102 of the same work, it 
will be seen that the mean temperature of August is 
609°, the range being from 57°6° in 1848 and 1853 to 
65'8° in 1846; that the mean number of rainy days is 
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16, ranging between 10 and 25; and that the mean 
amount of clond is 6:4. 

Let us now compare the above with that of August, 
1860 :-— 

The greatest heat attained was only 78°0°, or J° 
colder than the coldest August recorded here, and 
19°5° colder than in J856,. It is worthy of remark 
that the temperature only reached 70° on two days, 
and on two other days it did not exceed 57°5°, or 85°0° 
lower thanin 1856. The mean temperature of August, 
1860, was only 56 8°, or 4°1° below the average, being 
three-quarters of a degree colder than the coldest 
August recorded here, and 8°5° lower than that of 
1846. On the 24th of August the mean temperature 
was only 51°6°, lower than ever recorded here in this 
month, and 18°7° lower than the mean temperature of 
August, 1846. 

The amount of rain in the past August was 6:276 
inches on the ground, and 5°563 inches at 25 feet 
above the ground, the excess over the mean being 3} 
inches, the amount being slightly below that of August, 
1857; but in August, 1857, above 3 inches fell during 
a thunder-storm on one morning (the 13th), and an 
inch fell on another day, whilst in 1860 there was no 
day on which an inch fell. ° 

The number of rain days in August, 1860, was 31, 
rain having fallen every day, or 15 days more than the 
average, In this, August, 1560, differs considerably 
from August, 1857, for in that month rain only fell on 
10 days in 1857, 

The sky was covered with cloud to the extent of 
above eight-tenths of the whole sky (82), or two- 
tenths above the average for August. 

As the ycar 1859 is not included in the above 
means, a comparison will illustrate the character of 


the two years. 





Mean temperature ae pies 49° lower than 
; of August. . | oe a last year, 

Mies S| 86°] 7) ater 
(ireatest cold... ie 435) | aa aes oY 


Amount of cloud . | 6-0} 82/22? above last year. 


3°196 inches less 





Amount of cvapo- | 
ration. . . . f Ge than last vear. 
Number of rainy | 14; 31 17 days more than 
days . . . ef | last year. 
Amount of rain at] ‘y. “— 9-586 inches more 
2 feet . f ed ae than last year. 
Amount of ozone a | saa 6-7 ae above last 
the night. year. 
Amount of ozone in = 6-7 i above last 
the day | Les pti 
1213 inches above 
Rain in night . {1-709 2-922 last year. 
: ree 1371 inches above 
Rain in day. . .! 270) 2 64] last year. 


Thus August, 1860, is shown to have been very 
cold, remarkably rainy and cloudy, and with only half 
the usuul amount of evaporation; indeed, in 1859 the | 
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ameant of evaporation exceeded the rain-fallin August 
hy 3°318 inches, whilat in 1840 the rain-fall exceeded 
the evaporation by 2°562 inchea—a difference between 
two years amounting to 5:780 inches; we have, 
therefore, not only had a great increase of rain, but 
this water has not again heen evaporated and carried 
into the air. E. J. Lown, 


Highfield House Observatory, Sept. 4, 1860, 





_— 





-~ _ — eo 





TEI Ole ah ete 


THE MICROSCOPIC OBSERVER. 
OCTOBER. 
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Aquatic Larv.r.—As tha season is fast declining, 
observations not yet completed on aquatic larva 
should be proceeded with at once, and desiderata for 
cabinets and collections of mounted objects procured. 
In our drainage wells we have still myriads of the 
larve of Culer pipiens, and as there is a probability of 
warm weather being prolonged into the autamn, suc- 
cessive broods may be continued till late in the year. 
We have also larve of Dytieus marginalis, Uyrinus 
natator, and Phryganea in abundance. The readtest 
way of collecting these is by means of o hand-net 
lined with muslin, and they should be transferred at 
once to vessels of water for preservation until required 
for observation. In this class of subjects the develop- 
ment of the respiratory organs will first attract atten- 
tion, and the transparency of their bodies, allowing 
of a consecutive examination of the dorsal vesscls, 
the circulation and the disposition of the tissues, they 
farnish abundant material for the study of animal 
physiclogy. This is a good season (though late) for 
the study of these subjects, because the perfect in- 
sects can be obtained along with eggs, larve, and 
pups, so ag to show at once their several stages of 
progress fromthe ova to the imago form. Culex pipiens, 
though one of the most common of its class, should 
first be selected because it is the type of the interesting 
family of Diptera denominated Culwide@. The boat- 
shaped masses of eggs have often been described as an 
example of insect naval architecture. The larve are 
agile and interesting creatures when kept in tll jars 
of clear water in a window for observation. ‘he 
points for observation are the antenne, two in num- 
ber, without joints, the ciliated appendages, the fea- 
thery hairs on the thorax, the ten segments of the 
abdomen, the respiratory tube, articulated to the 
eighth joint, the star-like termination of the tube, 
the sets on the last joint of the abdomen, and the 
tive conical plates. The successive moultings are to 
be watched for during the progress of the larva to the 
pupa form. The pups are locomotive, but take no 
food, and instead of suspending themselves tail up- 
ward, as is the case with the larve, they reverse the 
position, and continue head upward till finally trans- 
formed. Now the respiration is performed by means 
of the air-tubes on the thorax. When the trans- 
formation takes place, the exuvis serve as floats on 
which the winged insects complete the expansion of 
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their wings. The Culicids in their imago forms msy 
be distinguished by the elongated proboscis thickened 
atthe tip. This inthe female consists of seven pieces, 


and is admirably represented in pl. 26, fig. 80 and 
81 ¢, of the ‘“ Micrographio Dictionary.” The antenna 
are filiform and 14-jointed, plumose in the males only. 
The proboscis of the female should be made a sub- 
ject of separate and careful study for the detection of 
the labrum, the maxille, or basal terminations of the 
palpi, the lanceolate tongue, and the sheathing labium. 
The males are destitute of the Inbrum and tongue. 
Among the many subjects that come before the col- 
lector of aquatic objects, the gnat affords perhaps the 
most instructive, as well as most agreeable, sources of 
recreative study. When the perfect insects escape by 
myriads from the watcr, they assemble on the win- 
dows, and keep up a music of the most pleasing kind 
by the rapid vibration of their transparent wings. 
This vibration is at the rate of about 3000 strokes per 
minute. Next to Culew pipiens, Chironomua plumosus 
claims the attention of the microscopic observer be- 
cause of the uniqueness of its transformations, and 
the absence of a description of it in the “ Micro- 
graphic Jictionary” is an omission to be regretted. 
The larvae are commonly known as blood-worms, and 
their economy resembles pretty closely that of their 
congeners. This also should be kept in vessels for 
observation, and the leading points of interest in its 
history are the breathing organs, and the distinct 
joints of the abdomen, the plumed spiracles of the 
pups, and the elegantly-plumed antennw of the per- 
fect insect, by means of which it is so easily distin- 
guished. Kirby's description of this insect and its 
transformations is most complete and interesting, 
especially his solution of the difficulty as to how the 
pupa becomes suspended with a part of the body above 
water, though specifically heavier than water. 
GasT“-Romyortrs.—In damp woods, and among 
rockeries and rockwork in gardens, examples of gas- 
teromycetous fungi are far from uncommon at this 
season of the year, though less seasonal in their appear- 
ance than most other divisions of this great section of 
Cryptogama. They give peculiar stains to dead twigs, 
decaying leaves, rotten wood, and other vegetable sub- 
stances in the early stages of decomposition, and they 
also appear as underground fungi, their mycelium 
attacking the roots of trees. The Gasteromycetra pro- 
duce free spores, in groups of fours, on the convoluted 
hymenium in the interior of the fungus, which finally 
bursts and distributes them. The mycelium is filmy 
and inconspicuous. Thereare sixrecognized families 
in the order, five of which are British, and the species 
easily obtainable. The Podavinei is the only exotic 
family of the order, and their leading characteristic is 
found in thesolid column in tho centre of the sporange. 
The Hypogei are in their organic devclopment some- 
what akin to the truffles, being wholly underground in 
growth, and their mycelium probably very destructive 
there to the roots of trees. The basidia spores occur 
in the cavities of the indehiscent receptecle; they 
appear as globular balls, sessile on the mycelium. The 
spores are set free by the decay of the fruit, and they 
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speedily attach themselves to the underground bark 
of the roots of the tree, and extend by ramifications of 
the floceulent mycelium. The Phalloidei have o de- 
hiscent peridium, which bursts, and sets free a spori- 
ferous mass, whieh is columnar, or a spherical reti- 
culation of fleshy substance coated with an offensive 
mucilaginous mucus, in which spores are embedded. 
The fructification is sometimes mistaken for mycelium, 
but the error is one soon detected by the microscopist. 
Trichogastres, or puff-balls, are an interesting family, 
on account of their distinctness. ‘The fruit 1s usually 
globular and leathery, arising from an inconspicuous 
silky mycelium, but in some cases the sporanges occur 
in masses in a fleshy matrix. The sporiferous mass 
disperses in the form of dust without a central column. 
The peridium, or leathery membrane inclosing the 
internal convoluted portions, is in some cases single, 
in others double. In some the peridium is prolonged 
into septa, which divide the interior into two chambers, 
each of which contains a conceptacle with filaments 
bearing basidia. Lycoperdon is a common genus, 
which in its fructification exhibits some remarkable 
characteristics, especially when the peridium bursts. 
My.xogastres are miunte fungi, which have the appear- 
ance of froth, and may be met with at almost any sea- 
gon of the year, among heaps of dead leaves and garden 
sweepings. When the frothy mass dries up there 1s 
lcft behind sessile or stalked capsules, which consist 
of a double peridium. Theso burst and emit the 
spores, Which rise and germinate, and reproduce the 
original frothy mass. A very pretty example of My.o- 
gastres is Cribaria, of which there are only three de- 
scribed British species. They may be recognized by 
their appearance on rotten wood as stalked globular 
bodies, which stud the surface profusely wherever they 
appear. ‘The globes are abvut half the size of an 
ordinary pin's head, the colour yellowish, and the stalk 
white. The spores are produced abundantly among 
anastomosing filaments, from the meshes of which 
they escape. This last-named process is admirably 
figured at page 188 of the “ Micrographic Dictionary," 
fig. 147. The Nidulariacea take theiry namo from the 
resemblance to a nest containing eggs which the con- 
ceptacles bear when exposed in the cup-shaped peri- 
dium. These conceptacles are lined with basidia. 
The mycelium may be commonly met with in decayed 
dung, in cucumber-frames, and in bins of dung under 
cover in every gardencr’s potting-shed. ('yathua 
striatus and vernicosus and Crucibulum vulgare are the 
species most commonly distributed. 

Sgasivg Stupies: Sponcks.—Several papers on 
sponges having appeared in the pages of RECREATIVE 
ScrEncg, visitors at the seaside who have read those 
papers may find the opportunity of confirming, by 
microscopic observation, many of the principles laid 
down in regard to their physiological structure. They 
may be looked for under stones at low-water mark 
when the tide is out, on masses of fucus washed up 
from deep water, and on the walls of caves that are 
below high tide-mark. The ciliary currents, the spi- 
cules, and the pores have been described in detail in 
the several papers just referred to. The Poriphora 


are always fixed, and consist of flinty or calcareous 
spicula, ramifying over which is a coating of gelatinous 
granules, through which regular currents are kept up 
by the action of the cilia. Zethea has two species, 
cranium end lyncurium. The spicula are arranged in 
bundles radiating from a central nucleus; the interior 
is fleshy, the exterior mass solid, and covered with a 
skin, Halichondria is a large genus, admirably tabu- 
lated in Mr. Gosse’s “ Manual of Marine Zoology.” 
H. palmats is the finest of all the British sponges, 
and is known on the coast as the ‘ mermaid’s glove.” 
Its appearance is sponge-like, and its size is often 
considerable. !'rom the base it breaks into a series of 
finger-like divisions, along which the oscula are very 
prominent. The texture is fibrous, and the spicules 
are imbedded. JI. panicea is a very common species, 
and may be sought between tide-marks on the fronds 
of uci, in empty shells, and on Corallina officinalis. 
It is admirably figured at page 6 of this volume ; from 
that figure the sponge-hunter will be enabled to re- 
cognize it when met with. On Sertularia and on 
Furi will often be found examples of H. fucorum. It 
is arborescent in its divisions, and the spicula are 
knobbed at one end. Clona will generally be met with 
in dredging as an inhabitant of empty shells, which 
are lined with its yellow, fleshy substance. Sometimes 
shells still inhabited by molluscs are lined with masses 
of this sponge, which prepares for itself a nidust by 
excavating cavities. This operation is accomplished 
by means of the crystalline granules of flint which 
cover the surface of the sponge, and which act on the 
shell by presenting numcrous cutting points and 
angles. Stones ure also frequently mined by it, and 
circular holes formed, through which the Cliona pro- 
trudes its mouths. Halisarcha and Grantia are kinds 
also pretty freely distributed, and if Grantia nivea, 
which is snowy white, is met with, it must be con- 
sidered a prize. Halisarcha forms a thin crust on 
rocks and shells, and is entirely without spicula. It 
is common enough on the stems of Laminaria, and 
bears the appropriate name of “ sea-flesh” among 
habitues of the coast. Spongia limbata, also commonly 
met with on Corallines, is a purse-shaped mass, porous 
and elastic, the net-work formed of horny threads. 
Any of these, and others met with between tide-marks, 
may be preserved for a considerable time in a small 
Warrington tank, with a cover of blue glass to subdue 
the light if placed in a window; many of them dry 
well, but lose their colour. 

Onsects worTH Szrxrxc.—At this season most 
fruits are in the best condition for microscopic study. 
Fruit-stones should be reduced to sections of but one 
layer of cells for the study of secondary deposits, 
Among plants in flower, the Hypericum presents m- 
teresting examples of the structure of stamens and 
pollen-cells. Sections of dicotyledonous stems show 
at this season more definitely than at other times the 
ring of woody structure last formed. The duets 
grouped near the inner part of the consecutive layers 
are well exhibited in the oak. In the conifers there 
are no ducts. Chrysalids of butterflies and moths 
may be found in plenty under the berk of old trees, in 
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crannies of walls, and on the under sides ofleaves. The 
enveloping membranes of the various species exhibit 
distinctions of structure and markings worthy of careful 
observation. The common mussel, which usually comes 
to market at this time of year, is an object of interest, on 
account of the Diatoms usually to be found in the ali- 
mentary canal. To obtain the silicated valves of the 
Diatoms, dissolve the mussel (removed from the shell) 
in hot nitric acid, and wash the residue, on the plan de- 
scribed by Mr. Tuffen West in his papers in the first 
volume. Ciliary motion is admirably exemplified in 
the gills of the common mussel. The spores of ferns 
may still be gathered in good condition for the micro- 
scope, and most of the subjects described in the lists 
for August and September are still in condition for 
examination. Mosses and lichens have commenced 
their seasonal growth, but they art not yet generally 
in fructification. 
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Me Noteworthy's Corner 

Puotocrarnic Poisors.—Mr. Noteworthy tenders 
thanks for himself and friends to Mr. Samuel High- 
ley, F.G.S., F.C.S., ete., for his valuable Table of 
Antidotes to the Poisonous Rodies used in Photo- 
graphy. Many accidents have occurred among pho- 
tographers, and more than once the coroner has had 
to decide upon them. In this table are entered twenty- 
one poisons ; the dangerous, very dange1ous, and most 
dangerous being severally distinguished by typogra- 
phical marks. Opposite each is adescription of symp- 
toms, and ih the next column ashort statement of the 
proper treatment for nullifying the effects of the poi- 
son. Mr. Highley rightly says:— Send a messenger 
without a moment's delay for the nearest medical 
man,” but as poisons will not always wait for medical 
men, every photographer should be prepared for emer- 
gencies. The Table was originally published 1n the “ Bri- 


tish Journal of Photography, ’ and 1s now reprinted for 
suspension wherever photography is practised. 


RamratL.—Mr. Noteworthy fell into an error in 
citing Colonel Austen’s calculation, given at page 104 
The fall of rain per acre last year was 3111 tuns mea- 
sure, and a fall of one inch represents 90 funs measure 
on an acre of ground. 


PREPARATION OF FoRAMINIFERA FOR THE MICRo- 
scorpe.—Some of Mr. Noteworthy's friends, who have 
been set to work on Foraminifera through the perusal 
of Mr. Mackie's and Mr. Leifchild’s papers, are in a 
difficulty as to the preparation of specimens. There 
need be no difficulty, and the simplest plan is to scrape 
the chalk into a watch-glass, in which there is alrcady 
a little water. As much scraped chalk as would cover 
the three figures at the corner of this page is sufficient, 
and it should be diffused through the water, and then 
be set aside for not more *han half a minute. Then 
rémove, while yet in a milky state, nearly all the water 
with the particles that float in it, and let the sediment 
get quitedry. This residue is to he moistened with 


oil of turpentine, and then warmed over a spirit-lamp. 
Canada balsam is to be added, and the mass is to be 
digested over the lamp on a piece of tin-plate, or on 
Smith and Beck’s brass-table, but it must not froth 
during the operation. A power of 300 diameters is 
necessary for the observation. The study of these 
organic forms is one of the most agreeable and in- 
structive of any within the range of microscopic 
practice. 

THe AGE oF THE Earts.—Mr. Noteworthy has 
read with more than ordinary delight Mr. 8. J. Mackie’s 
“ First Traces of Life on the Earth,” in which the 
earliest organic deposits are described, and their chro- 
nological and zoological relations to the whole mass of 
superincumbent strata are pointed out with remark- 
able clearness, and in a style which gives a colouring 
of poetry to the hard facts of the subject. Mr. Mackie 
accepts the theory of internal heat as explanative of 
many great questions which arise as to the present 
aspects of the crust of the earth, and thereupon endea- 
vours to construct a scale of geological time which is so 
suggestive and ingenious that Mr. Noteworthy cannot 
forbear to quote it here as a nugget from a good mine. 
He says —Measure off on a roll the successive masses 
of rock strata, which we know by their super-positions 
to be true indications of geological time, on a scale of 
one inch and a-half to a thousand feet of vertical 
thickness, and your diagram will reach to a length of 
nearly nine feet. Over the uppermost of these add a 
segment to represent recent deposits ; it will scarcely 
be the eighth of an inch in thickness, yet four thon- 
sand years at least have intervened since the parents 
of the human race trod the verdant floor of the beau- 
teous Eden ‘Take the next in order, the latest ter- 
tiary age—the age of glacial drifts and iceberys—and 
& quarter of an inch will overlap the segment you 
haye drawn. And yet for thirty thousand years at 
least the foaming cataract of Niagara has been cutting 
through the raised and consolidated strata of that vast 
age ;—for vast it must have been when whole species of 
maritime mollusca migrated many geographical degrees 
from their ancestral haunts to seek out warmer climes ; 
when whole continental tracts were raised into the 
regions of perpetual snow. And again, the uplifted 
lands subsiding to their ancient levels, their shores 
were once more inhabited by the returned posterity of 
the outdriven shell-fish. Take the next segment of 
the rock-formation, and the caves disgorge the bones 
of hundreds of extinct pachyderms and ruminants. 
Compute the cubic space of the fleshly bulk of the 
collective carcasses of those exhumed by inquiring 
man alone, and their volume far surpasses the capacity 
of the caves to contain them; and yet for hundreds 
disinterred, thousands remain behind. Take the next 
age, and two thousand feet of sediment te)] of still more 
extensive changes, and still more extended time. And 
the next, and the next, and greater and greater becomes 
the thickness of the stony volumes of the earth’s his- 
tory, until in the coal measures we have fifteen thou- 
sand feet and more of instructing leaves, and in the 
silurian and the “ bottom-rocks” twenty-five thousand 
and twenty-six thousand feet of evidential records. 
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Reptile Vivarium. 


REPTILE VIVARIA. 


Some loud denunciations have been uttered 
against the introduction to the domestic 
circle of “things that creep and crawl.” I 
shall incur the hot displeasure of those who 
assume the task of censors, and who are pre- 
pared to pick and choose for other people the 
subjects of natural history studies. But that 
will be of no moment whatever : because the 
disapprobation of the few will be more than 
balanced by the approval of those genuine 
students of Nature who refuse to recognize 
the artificial boundary-line set up by fas- 
tidiousness, under the supposed authority of 
the principles of good taste. J find as much 
to interest and instruct me in the resources 
of Infinite Wisdom among the creeping 
things that date from the fifth day of 
creation, as among the cattle and beasts 
of the earth that were established one day 
later, and all of them were blessed with 
the same_words as “good,” and alike or- 


dained to ‘tbe fruitful and multiply in the 
earth.” There should, in truth, be no apo- 
logy for the pursuit of knowledge in any 
direction among the wonders of creation, and 
if certain forms of life, from which the un- 
schooled mind shrinks with foolish aversion, 
attract a certain number who find intellec- 
tual recreation in the observation of their 
habits, that is so much gain to the cause of 
popular enlightenment and the advancement 
of true science. I shall not now dwell ou 
the peculiarities of the reptilia, in order to 
advance their claims for reception into the 
household for living lessons in zoology ; suf- 
fice it that their anatomical structure, and 
relations to the orders above and below them, 
give them a distinct position in the order of 
animal life, and those are sufficient reasons 
for grouping together as many as can be 
obtained of kinds suited to preservation in 
vlvaria, 
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When I wrote a short account of the 
green-tree frog (p. 49, vol. i.), I was collect- 
ing from various quarters living examples of 
the Saurian and Ophidian orders of the rep- 
tilia, and such of the amphibia as were 
adapted to domestication. By the summer 
of this year the collection had grown to 
larger dimensions than had been anticipated, 
and above a hundred living specimens were 
domiciled in my study, without causing alarm 
to the household or danger to myself. Glass 
dishes, vases, small Warrington tanks, and 
other similar receptacles, were pressed into 
the service, and there was such a chorus of 
frogs every night as rendered it quite un- 
necessary to cultivate or desire any other 
music, though, in truth, we have birds enough 
to make the house more than vocal during all 
the hours of daylight. Those who perused 
the paper on the green tree-frog will re- 
member that, after much trouble, I got pos- 
session of three specimens, and that two of 
them escaped through the bungling way in 
which the cage was made to which they were 
committed. In the sequel it proved that, 
though absent, they were not lost, and a few 
days after the paper was published news of 
both reached me, not less to my delight than 
my surprise. One had made his way into 
the garden of my neighbour, Mr. Wright, 
who lives at a distance from here of a quarter 
ofamile. Mr. Wright captured this strange 
creature, and when REcREATIVE SCIENCE 
eame to hand he read of my mishap, and 
knew all about his interesting capture. The 
other travelled three-quarters of a mile to 
the garden of Mr. Denny, surgeon to the 
Dispensary in High Street, Stoke Newing- 
ton, and he was so taken with the beauty of 
his visitor, that he had no sooner secured it 
asa prize than he set to work to construct 
for it a habitation, and became an ardent 
cultivator of reptilian zoology. I connect 
these two fugitive frugs with my own loas, 
because they were both caught about the 
time the loss happened; but I did not ask 
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to have them returned, because they might 
have come from elsewhere, and I was not the 
only possessor of specimens on this side of 
London. One of the two I lost was a fat 
female, and the one Mr. Denny caught was 
a fat female; the other was a full-grown 
male, and the one Mr. Wright caught was a 
full-grown male. Coupling these facts with 
the date of the occurrence, and I think the 
coincidences suflice to prove the possibility 
of a tree-frog travelling three-quarters of a 
mile, in the course of which it would have to 
cross three or four high roads, and make a 
tour of an additional furlong, to get to the 
garden where the capture happened; so, 
omitting all wanderings out of the way, be- 
cause we know nothing about them, the fat 
female made a journey of a mile at least. 
Mr. Denny’s progress in reptiology com- 
menced with the conversion of a blackbird’s 
cage into a vivarium: the wires were re- 
moved, and sheets of glass substituted, the 
glasses being placed loosely into grooves, 
and held in their places by wooden buttons. 
The drawer was lined with zine to hold 
water, and a branch of dead laurel placed in 
the centre made Mrs. Hylas happy as if at 
home. Reflecting on the lonelness of the 
separated individuals, [ gave Mr. Denny my 
remaining specimen, a male, and the two 
celebrated their union by vocal exercises, in 
which they had not once indulged before. 
If a lonely tree-frog is a very dumb animal, 
a company of tree-frogs will be garrulous in 
the enjoyment of social converse. Mean- 
while, my friend Mr. Denny gathered to- 
gether lizards, tritons, and various specimens 
of Ranide, and was so bewitched with the 
beauties and peculiar antics of his family, 
that the bird-cage was kicked out, and three. 
handsome cases made for the purpose of classi- 
fication, and for fully meeting the several 
requirements of the creaturcs thus ho- 
noured with domicile in the dwelling of a 
thorough cultivator of zoological science. 
One of these cases is figured at the head of 
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this paper, and may serve as a model for any 
of our readers who are in a state of perplexity 
as to the best contrivance for preserving 
reptiles. It is a truly beautiful specimen of 
cabinet-work, and most ingeniously adapted 
to the purpose for which it was designed. 
The structure is made of walnut-wood, 
and the squares of glass are fitted in frames 
which lift out, so that access may be obtained 
at a moment to any part of the interior; and, 
if necessary, the whole of the glass can be 
taken away, so as to reduce the wood-work to 
a skeleton. The engraving will, in a great 
measure, explain itself. The lower part of 
the interior consists of a mound of peat 
planted with various species of mosses, which 
maintain a healthy verdurc all the year round, 
and form a moist carpet for the playful inha- 
bitants. In the ecntre is inserted a dead 
branch, on which the treé-frugs disport them- 
selves, and where tl y are occasionally joined 
by green lizards, which for hours together 
suspend themselves in odd positions, as if 
aporting with the laws of gravitation, and 
exhibiting the prehensile powers of their 
claws and tails. At each side of the case is 
a glass box with three drawers. Those in the 
corners are three inchea square. These 
serve as retreats, to which the animals have 
easy access to bathe and hide themselves. 
The centre drawer on each side are for feed- 
ing and water, and the trouble of captur- 
ing flies is avoided by filling one of these 
drawers with gentles from a fishing-tackle 
shop. Caterpillars, butterflies, and spiders 
are consigned to the case, and remain there 
on the same terms as the rabbits one sees in 
the serpent-cases at the Zoological Gardens. 
There is this principle in the construction, 
that whatever might offend the eyesight of 
sensitive persons is hidden, for the interiors 
of the drawers are not visible, though the in- 
mates can get at them easily, and thus the eco- 
nomy of the collection is complete, at the same 
time that it forms au ornamental andattractive 
object. The side compartments are lined in 
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front with perforated zinc. The glass toplifts 
off,andis kept in its place with three brass pins, 
which are shown in the drawing. The central 
compartment allows of access to the interior, 
by lifting out any of the frames, and at the 
ridge there is a ventilator of perforated zinc 
running the whole length. The measurements 
of this case are, along the base, 32 inches ; 
extreme height, 26 inches; width of the central 
compartment, 24 inches ; depth from front to 
back, 22 inches. This is certainly a most 
ingenious and beautiful contrivance, and alto- 
gether worthy of a place in a drawing-room, 
or any apartment to which fern-cases and 
aquaria are usually admitted. Mr. Denny’s 
other cases are on the same model; but 
instead of side boxes for water, they have 
square tanks of zine in the centre, with banks 
of mosses and ferns all round. Tritons are 
much more at home in such structures than 
in aquaria; they can take the water when 
they like, or enjoy torpor undisturbed behind 
the tufts of udiantum and asplenium. 

In these three cases Mr. Denny has a con- 
siderable variety of animated forms. He 
has a good collection of tree-frogs, for I was 
enabled this spring to add to his original 
pair a portion of the seventy odd specimens 
wluch I had for distribution, and which were 
scattered without meeting al] the requests 
that were made for them. Green and brown 
land-lizards are conspicuous for their beauty 
and their interesting habits, and the recently- 
imported Japan salamanders are for their 
beauty alone worth preserving in the most 
handsome case that| can be constructed for 
them. The crested triton exhibits its dorsal 
fringes, smooth newts show their spotted 
forms, and baby tortoises study the problem 
how to walk a mile? 

Those of your readers who are interested 
in such pursuits, will at once perceive how the 
plan of these cases may be varied, and how 
wide a field is thus opened to us for natural 
history studies ot a peculiarly interesting 
kind. My own collection of this season in- 
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cluded all the British newts and snakes, of 
which latter class the common slow-worm has 
heen for many years one of my favourites ; 
all the British lizards, frogs, and toads; the 
green tree-frog, Hylas arborea, of which I 
had a consignment of seventy-five specimens 
from a kind friend who is engaged in natural 
history pursuits on the Continent: Rana 
esculenta, the edible frog, in all its stages of 
development up to the full growth, the most 
beautiful and characteristic certainly of the 
frog family ; and though last, not least, the 
spotted salamander, Salamandra maculosa, 
from Japan, which is now imported in quan- 
tities, and may be had of Mr. Kennedy, of 
Covent Garden, at a few shillings each. They 
areas easy to kecpasany of their congeners, and 
will eat earth-worms, caterpillars, wood-lice, 
and almost any other soft insect food. This 
creature isthe most brilliantly coloured of any 
of the inmates of the vivary, the ground-work 
being jet black, blotched with soft orange ; they 
are lethargic in their habits, and like therctire- 
ment afforded by a tuft of fern. One of the 
prettiest examples in the way of vivarics, at 
the Crystal Palace, is the large case of cha- 
meleons, which doubtless most of our readers 
have seen. Animals so peculiarly constituted 


should have a case to themselves, because of | 


the warmth they require for their preserva- 
tion during winter, and as snakes are seized 
with an occasional desire to swallow a frog 
whole, they should be grouped together, 
though I find them agree very well with large 
lizards, and all eat together out of the same 
pan of earth-worms. I shall have yet to 
obtain specimens of the horned frog, Cera- 
trophis varius, the Surinam pipa, Pipa Suri- 
namensis, the cumous salamandrops of the 
Alleghanies, and a few of those intermediate 
sirens and protei, of which such strange things 
have been told in fable and in fact. The 
facilities for obtaining them, and the means of 
preserving them, are the only limits I can 
recognize of their introduction to the home 
as living lessons of the workings of Almighty 
wisdom in regions of creation where beauty 
and adaptivencss have not hitherto been 
sufficiently sought. Knowing that many 
readers of RecrEATIVE SCIENCE are equally 
catholic in their tastes and predilections, I 
here leave the subject of Reptile Vivaria, in 
the hope that ilese brief notes may be of use 
to those who are walking in the same paths 
of practical observation, as preferable to the 
teachings obtainable from painted pictures 
and specimens in museums. 
SHiRLEY H1ppErp. 


THE MEASUREMENT OF TIME BY ANCIENT AND MODERN CALENDARS. 


THE only notion of time which we are 
capable of forming, is a succession of events ; 
and the only events whose succession 1s re- 
gular, constant, uniform, and unquestionable, 
are astronomical phenomena; necessarily, 
therefore, they are our measures of time. 
Thus, we make our day the time which elapses 
between the departure of the sun (or of a 
given fixed star), and its return to the same 
apparent point of the heavens. One day we 
can divide into as many hours as we please; 


it is our own fault if we do not make their 
number suit our convenience. The hours we 
can, in like manner, subdivide into an exact 
and commodious number of minutes and 
seconds, without any fractions or odd bits to 
perplex and worry us. We could do the 
same with a year, with a lunar month, or 
with any other single recurrent astronomical 
interval. But when we have to compare one 
of these natural intervals with another, we 
cannot command their relative proportion ; 
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that has been determined long ago, by the 
Great Arithmetician, without consulting us; 
and when we come to measure years by lunar 
months and by solar or sidereal days, we find 
they are not exactly commensurate; a mul- 
tiple of the one, in whole numbers, does not 
precisely give the other, but leaves a surplus 
or a deficit, sometimes so large as to be dis- 
covered by the shepherds who watched their 
flocks by night, and sometimes so trifling as 
long to escape detection, and to make civilized 
nations hesitate before they will recognize its 
existence. The exact amount of surplus on 
which Leap-year and its corrections are 
founded, is one of these. 

The successive calendars that have been 
given to the world have all been contrivances, 
more or less clumsy, for staving off the difh- 
culty. Romulus has the eredit of having 
originated the Roman calendar, and of having 
been the first to divide times and seasons by 
fixed limits, for the use of the people who 
submitted to his sway; but he made his 
year, which commenced in spring, to consist 
of ten months only, the first of which was 
March, followed by April May, June, Quin- 
tilis, Sextilis, September, October, November, 
December, which explains the names of the 
Jast four months as we still retain them, 
meaning the seventh, eighth, ninth, and tenth 
months of the ancient year. 

Romulus gave 31 days to cach of his four 
months, March, May, Quintilis, and October, 
and only30 days tothe six remaining, amount- 
ing in all to 304 days, which was the time he 
imagined the sun took to run through the 
different seasons of the year. He aoon dis- 
covered that the period was much too short ; 
consequently, to make matters straight, he 
ordained that the required number of super- 
numerary days should be stuck in amongst 
the others, without any name, by way of 
intercalation. 

Numa Pompilius, who is said to have 
been intimate with Pythagoras, was the first 
reformer of the calendar ; he imitated closely 
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the order which the Greeks observed for the 
distribution of time. But instead of the 
354 days of which they made their ordinary 
years consist, he adopted 355 for his—for no 
better reason than that it was an odd number. 
This piece of superstition he borrowed from 
the Egyptians, who had an aversion for even 
numbers, believing them unlucky. Note 
this, whenever February comes in question. 
Thus he curtailed by a day each of the six 
months, April, June, Sextilis, September, 
November. and December, to which Romulus 
had given 30 (in order that they might have 
only 29), leaving to the other months the 31 
days which they originally had. Then, adding 
these 6 days to the 51 which were wanting in 
the year of Romulus to make up his own 
year of 355 days, he obtained 57 days, which 
he divided into two portions, to make out 
of them two other months, which he placed 
before the month of March, namely, January, 
with 29 days, and February with 28. He 
made no difficulty of giving an cven num- 
ber of days to this latter month, because 
he destined it to the offering of sacrifices to 
the infernal deities, to whose unamiable quall- 
tics an unlucky number seemed most ap- 
propriate. 

He therefore made January, which he 
placed at the winter solstice, the first month 
of the year, instead of March, as heretofore, 
which Romulus had placed at the vernal 
equinox. And in order to give a perpetual 
duration to this arrangement, he borrowed 
from the Greeks the intercalation of 15 days 
in the course of four years, which days he 


| distributed every two years into two portions, 


of 22 and 23 days respectively, introducing 
them after the sixth of the Calends of March, 
i.e., previous to the first of March. This 
intrusive and interposing month was called 
by the Romans ‘“ Mercedonius,” and ‘the 
Intercalary February.” But, in spite of the 
invention of Mercedonius, there was an cver- 
increasing disaccord between the commence- 
ment of the civil year and that of the astro- 
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nomical year. In despair of reaching the 
root of the evil, they determined to confer 
on the pontiffs the power of giving to the 
intercalary month an arbitrary number of 
days, which circumstances might appear to 
render necessary. From that moment, the 
calendar became an instrument of fraud and 
corruption. Cicero tells us that the pontiffs, 
by means of this discretional power, prolonged 
the term of office of their political friends, 
and shortened that of their enemies; that 
they hastened or retarded the (late of moneys 
becoming due, according to their own good 
pleasure; that they increased the profits of 
the farmers of the taxes, or aggravated their 
losses. Ignorance, fraud, and superstition 
had brought things to such a pass, that festi- 
vals, called “‘Autumnalia.” were celebrated 
in spring, while those belonging to the harvest 
were pushed into winter time. 

Julius Caesar resolved to remedy all these 
disorders, and to establish a regular, invari- 
able intercalation, beyond the reach of arbi- 
trary change, which should prevent such 
public evils for the future. An Egyptian 
astronomer, Sosigenes, lent his aid, and the 
result of their joint Jahours is what is com- 
monly called the Julian reformation. It is 
based upon the astronomical fact that the 
year really consists of 365 days and 3 (nearly); 
but the idea of regulating the civil year by a 


period which should contain a fractional num- | 


ber of days was at once rejected by an intel- 
lect so eminently judicious as Crsar’s. Sup- 
pose, in fact, that the civil year was made to 
consist of 365} days, and that a viven year of 
this new calendar began on the 1st of January, 
at midnight ; the next year it would begin at 
six in the morning; the year after, at noon; 
not till after the lapse of four years would 
the commencement of the year take place at 
midnight again. There is no occasion to 
insist further on the serious inconvenience 
that would result from so variable a com- 
mencement fora year. A second condition, 
which was requisite in order that any change 
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in the number of days in a year should be 
easily made, was that the intercalation should 
be performed in a regular and simple manner. 
It must be allowed that this condition is ful. 
filled by the Julian calendar. 

In order to repair the evil that had resulted 
from the defective length of the intercalary 
month Mercedonius, and the bad practices of 
the pontiffs, Cresar assigned to the year of 
Rome 708 a length of 415 days. These 445 
days consisted of the ordinary year, of a Mer- 
cedonius of 23 days, and of two anonymous 
intercalary months, one of 33 days and one 
of 34. which were placed between November 
and December. ‘he year in which this re- 
form occurred is called the Year of Confu- 
sion. Itis the 46th before the Christian era. 

The Julian reformation fixed the length 
of the astronomical year at 365 days and a 
quarter eract/y. Mercedonius disappeared, 
and the days which then remained to be dis- 
posed of were distributed so as to give the 
least possible shock to the ideas and pre- 
judices of the Romans. Thus, February 
retained its 28 days ; to give it 30 would have 
compromised the safety of the state. Seven 
months, instead of five, reckoned hencefor- 
ward 31 days. The new months raised to the 


dignity of menses majores, greater months, 


were Sextilis and December. Julius Cesar 
and Sosigenes placed the complementary day 
inthe month of February ; but that step was 
not so bold as it appears to be at first sight. 
This unlucky month, this even-dayed month, 
was suffered to retain its ancient character ; 
instead of promoting it to 29 days in the 
years of intercalation, they left it apparently 
in possession of its 23 original days. The 
trick is exactly the same as that which would 
be played by making two Wednesdays, one 
after the other, in the same week, and then 
calling it a week of seven days only. It is 
the reduplication of a day. 

In February there was a sixth day before 
the calends of March, which was called 
“ sexto-calendas,” and on which the expulsion 
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of Tarquin was celebrated. Between this day 
and its eve the intercalary day was inserted, 
under the name of “bissexto-calendas,” or 
twice ‘‘sexto-calendas.” Hence the name of 
Bissextile given to leap-years, or years of 366 
days. lLeap-year is probably derived from 
its leaping over two Dominica] letters. Thie 
pontiffs who held office after Cwsar’s death 
(which happencd scarcely a year after this 
grand transformation) were entrusted with 
the execution of his reforins; but they made 
a great mistako in supposing that each )is- 
sextile that clapsed made part of the four 
years which fixed the bissextile following : 
so that, in reality, the bissextiles returned 
every three years. Consequently, these reve- 
rend personages, who had no hesitation in 
predicting the future from the flight of birds 
or the inspection of an animal killed by the 
sacrificing priest, did not comprehend that 
they must multiply j by 4to obtain 1. This 
error in the application of the Julian re- 
form lasted 36 years. Augustus rectified the 
mistake by subtracting the hissextiles in 
excess whiclihad been introduced during tliat 
period. 

The Council of Nice, in 325, believed that 
the Julian calendar would always bring bach 
the vernal equinox to the 21st of March, xo 
exactly commensurate. they thought, were 
its intercalations with the true length of the 
solar year. The case turned out quite the 
contrary. The Julian reform supposes the 
length of the year to be 365 days 6 hours 
precisely ; it is really about eleven minutes 
Shorter. Had the error been allowed to 
accumulaic, it would have thrown into the 
middle of winter a festival (Easter) whose 
celebration, according to ecclesiastical deci- 
sion, ought constantly to follow tho 2Ist of 
March by a variuble number of days, but 
which, in extreme cases, could not go beyond 
the 25th of April. A reform of the Julian 
system of intercalation was the only means of 
attaining their object. 

The Julian system, foundec on an exug- 


gerated length of the year, admitted too great 
a numberof leap-years. To diminish thatnum- 
ber in a regular manner, by making a nearer 
approach to the real length of the solar year, 
was the object, and has been the result, of 
the reform inaugurated by Pope Gregory the 
Thirteenth. The astronomers who worked at 
the calendar by his orders, having observed. 
that the 29th of February every four years 
added upwards of forty minutes more than 
the sun actually employs in returning to the 
same point of the zodiac, they calculated that 
the accumulation of those odd minutes would 
amount to a day in 134 ycars, or thercabouta, 
and to three days in 102 years. To prevent, 
therefore, this inconvenient surplus from 
changing the place of the seasons in the 
calendar in the course of time—for Easter 
would have fallen at last in winter, and Christ- 
max in summer—it was resolved that every 
10 years (to keep to round numbers) three 
lissext days. or 29ths of February, should be 
omitted. It is quite clear that it is merely a 
matter of convenience and convention when 
it shall be decided to omit the additional 
days which would occur according to the 
usual rule. 

In the Julian calendar, as adapted to 
Christian chronology, every year whose anno 
Domini is divisible by 4 is a leap-year ; con- 
sequently. secular years (years which open a 
century), such as 1600, 1700, 1800, 1900, are 
all leap-years; because every number that is 
composed of figures followed by a couple of 
noughts or cyphers, 18 divisible by 4. They 
conceived the idea of suppressing those leap- 
years; but then they fell into the opposite 
error: the Gregorian calendar would not 
have contained a sufficient number of leap- 
years. 

This mistake was avoided by making bis- 
sextile only the years composed of a num- 
ber of centuries divisible by 4. In this system, 
three common years are followed by a bissex- 
tile year, and three common secular years 
(of 365 days) are followed by a secular bis- 
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sextile year. Thus there is no difference 
between the Julian intercalation and Pope 
Gregorv’s intercalation, except for the secular 
years, 1600 (or 16 centuries) is bissextile on 
either system: 1700, 1800, and 1900, which 
are bissextile in the Julian calendar, are not 
so in the Gregorian. But the year 2000 
(since 20 is divisible by 1). will consist of 366 
days, both in the Julian and tho Gregorian 
calendars; and so on. 

The rule to know whether a secular year 
is bissextile or not, is very simple. Erase the 
two cyphers to the right of the figures which 
express the anno Domini: if those remain- 
ing figures are divisible by 4, the year is 
bissextile ; if they are not, it is an ordinary 
year. 

Let us now see how near the Gregorian 
calendar approaches to the actual truth. 
According to the Juhan calendar, 10,000 
years, or 100 centuries, are longer by upwards 
of 77 days than they oucht to be. That 
calendar contained too many leap-years ; it 
was requisite to suppress some of them. But, 
as we have seen, by suppressing a bissextile 
every secular year, too many days would have 
been subtracted; they therefure restored, 
every fourth secular year, the bissextile which 
had been removed in excess. Instead of 
suppressing 100 leap-vears in 10,000 years, 
they tried whether they could not sufficiently 
approximate to the length of the astronomical 
year, by subtracting from the length sup- 
posed by the Julian intercalation not 100 
leap-years, but 100 minus a quarter of 100, 
or 75. In 10,000 years, therefore, there is 
only a difference of two days, and not quite 
a half, between the amount of astronomical 
years and the years supposed by the Gre- 
gorian intercalation. In other words, at the 
end of 10,000 years, the mean temperature 
corresponding to the origin of that period, 
say the 21st of March, would be felt on the 
18th, two or three daysearlier. Thelabours 
of agriculture, supposing them rigorously 
confined to a fixed date, would only be dis- 


placed, after the lapse of 100 centuries, by 
the short interval of two or three times four- 
and-twenty hours. The Gregorian reform, 
therefore, satisfies every reasonable degree of 
exactitude. 

Notwithstanding which, the Protestant 
princes of Europe closed their ears and their 
almanacks to Pope Gregory the Thirteenth’s 
corrections of the calendar, and declined to 
receive them, because they were made by a 
power whom they refused to recognize. Of 
all the states separated from the Roman 
Catholic Church, Holland was the only one 
that accepted the reform at first, because 
it was still Roman Catholic in part. Gra- 
dually the others returned to reason and 
common-sense, without too closely regard- 
iny the quarter from whence it reached 
them. 

In 1582, the year when the Gregorian 
reform was put in practice, the Pope’s astro- 
nomers, of whom a learned Calabrian, Lilio, 
was the chief, were not content with pro- 
viding for the wants of the future, but they 
tried to bring back things to the state they 
were in at the epoch of the Council of Nice. 
And as the equinox, fixed on the 21st of 
March by the prelates composing that council, 
had anticipated that date so far as to happen 
on the 11th of March, they decided to sup- 
press ten days, and to call the day following 
the 4th of October the 15th. instead of the 
oth, of October. This is the origin of the 
primitive difference of ten days which long 
existed between the dates of the countries 
where the Gregorian reform was adopted, 
and Protestant or Greek Church countries. 
The difference of ten days between the old 
and the new styles did not increase in 1600, 
which was bissestile according to both the 
rival calendars; but, according to the rules 
laid down, it was increased by a day in 1700, 
and by another day in 1800, making a total 
of twelve days—the actual difference between 
the dates of the Russians, who have adhered 
to the Julian calendar, and the dates of the 
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rest of the nations of Europe. Russia still 
remains schismatic from the see of Rome, in 
chronology as in religious doctrine. The old 
style of reckoning time prevails throughout 
the Muscovite empire. The Russian Christ- 
mas-day falls on our Epiphany, or Twelfth- 
day. Although, therefore, some hundreds of 
miles separate Paris from St. Petersburg, it 
is quite possible for a courtly diplomatist to 
wish both their emperors a happy new-year in 
person, and to receive their respective per- 
sonal acknowledgments. 

In France, the reformation commenced on 
the 48th of December, 1582, the same year as 
at Rome. The French gave considerable 
prominence to leap-year. Events were re- 
corded in public documents as occurring, for 
instance, in 1640, Bissertile. In Roman 
Catholic Germany, the new style was adopted 
in 1581, in consequence of the urgent soli- 
citations of Rodophe the Second; in the 
Protestant States, in 1600, on February 19th 
== March lst. Denmark, Sweden, and Swit- 
zerland followed the example of Germany. 
A few Helvetian villages only resisted the 
innovation; and, to obtain their acquiescence, 
the authorities were obliged to have recourse 
to fines and the force of arms. /Poland 
accepted the reform in 1586, in spite of a 
sedition which the change excited at Riga, 
Finally, England made up her mind to drop 
the supernumerary days in 1752, on the 3rd 
= 14th of September. The difference be- 
tween the two calendars amounted then to 
eleven days, in consequence of the year 1700, 
which had been bissextile, according to the 
Julian calendar, and common or ordinary, by 
the Gregorian alteration. The legalization 
of the new style in England was proposed 
to the Upper House by Lord Chesterfield, 
the celebrated letter-writer, who quotes the 
fact of his success to his son, as an instance 
that a man may talk about what he is 
only superficially acquainted with, and even 
persuade others that they are convinced 
by his arguments, provided he only speak 
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gracefully, fluently, and with well-rounded 
periods. 

But the lordly high-priest of the Graces 
did even more than that—he changed the 
beginning of the English vear, which, until 
1752, had commenced on the 25th of March. 
We forget, now, the discrepancy and con- 
fusion which reigned all over Europe as to 
the beginning of the year. In France, 
during the reign of Charlemagne, Christmas- 
day was the first day of the year; the 1st 
of March, about the year 755; Easter-day, 
under the Capet dynasty. Easter was almost 
generally the first day of the year during 
the twelfth and thirteenth centuries ; whilst 
Germany, about 1500, adopted the Ist of 
January, which was followed in France, in 
1563, by an edict of Charles the Ninth, and 
finally selected by England to commence the 
year 175%. The same legislative act in 
England, which substituted the Gregorian 
calendar for the Julian, also shortened the 
length of the year 1751 by nearly a quarter. 
The year 1751, hke the years preceding, had 
commenced in England on the 25th of March; 
the a.v., therefore, ought to have changed 
on the 25th of March following ; but it was 
changed earlier in order to be in accordance 
with continental nations. The English year 
1751 was never completed; from the lst of 
January, 1751, they called it 1752. The 
year 1751, therefore, lost the whole of its 
months of January and February, and the 
twenty-four first days of March. Lord 
Chesterfield, in consequence, was very near 
falling a victim to the anger of the mob; 
they followed him about, shouting, “ Give 
us our three months back again!” They 
might, perhaps, have beconie resigned to the 
loss of the eleven days that were suppressed 
in the September of 1752: but few people 
would consent to become three months older 
in a single instant, although common-sense 
must have told them that the increase of age 
was purely imaginary. 

This change in the commencement of the 
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yeet 1768 explains the double date whioh is 
found in many of our public writings during 
the months of January, February, and March. 
These documents bear the date, for instance, 
of February 15, 3334, meaning the 16th of 
February, old style, or according to the style 


of beginning the year on the 25th of Maroh, 
and 1762, new style, or according to the style 
presoribed by Parliament, and adopted ever 
since, which fixes the beginning of the year 


on the 1st of January. 
E. 8. D. 


GOODCHILD’S TROCHEIDOSCOPE. 


Sinck communicating on the subject of 
clock-work chromatypes, I have been en- 
abled to effect such alterations and improve- 
ments, as to supersede that instrument alto- 
gether, and to produce effects of great prac- 
tical value in a totally dissimilar manner. 

The numerous experiments I have tried 
have, at length, resulted in the production 
of a mechanical arrangement by which many 
new and beautiful effects are evolved, giving 
rise to many exceedingly interesting experi- 
ments, which are in their yeneral bearing a 
faithful exposition of a natural law. 

The instrument I shall proceed shortly 
to describe I have named the Trocheido- 
scope. The derivation of this I will not pre- 
sume to thrust upon the attention of the 


reader; and as the mechanical parts require | " 
‘Jacko’ will appear upon ‘ Fido’s’ back, both 


such nice and peculiar adjustment, I cannot 


expect that a description of them for the | 
benefit of amateur mechanics will be of much | 


service, and therefore would suggest a visit 
to Messrs. Horne and Thornthwaite, New- 


gate street, London, where the instruments, | 
neatly made, are at the disposal of the public, | 


in exchange for a suitable consideration. 


My invention is based upon that law of 


vision by which the image of an object 
remains upon the retina after the object 
itself has been removed. This is easily illus- 
trated by the following simple experiment : 
place a few coins or coloured counters in your 
hand, close it, then quickly open and shut 
it—the impression of the coins will be so 
perfectly impressed upon the eye, that you 


ean count them and tell their positions 
after the hand has been removed. This 
phenomenon is exhibited by several instru- 
ments; a simple one is the Thaumatrope, 
which can be made as follows: Take a card, 
4 inches long by 2) or 3 wide ; upon one side 
sketch the profile of a dog, and upon the 
opposite side the figure of a monkey ; then 
bore a small hole in the centre of the short 
sides, and insert therein a piece of string, 
or silk-twist, double. By holding them in 
the hands, and so twirling the card round, 





sides of the card being apparently visible at 
the same time. Various other devices may 
be sketched, or parts of a sentence written, 
which, upon twirling, will appear readable. 

Then there is the Phantomsecope, by which 
figures, apparently in motion, pass the eye. 
They are drawn in various positions round 
a disc, slits are cut spokew ise, through which 
the eye views the figures reflected in a look- 
ing-glass, which, when they are revolved 
so connects them together, that they appear 
dancing, etc., as the case may be. 

The above instrumentssimply illustratethe 
phenomenon without being of practcal value. 

Having now illustrated the principle of 


| the Trocheidoscope, I will proceed to discuss 
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it, appending a few experiments which will 
be very pleasing and instructive. 

One original and distinctive feature of 
my machine is, that I do not allow the black 
pattern to revolve with the colours; and I 
gain a great advantage by this, as it enables 
me to exhibit natural objects, as birds, butter- 
flies, etc., with all the beauty of their varied 
colourings, and also fixed patterns or devices 





Fic, 2.—A, stand; B, coloured dise, (', black disc, D 

spindle, K, hook-arm, F. handle. 
which are coloured, but not multiplied, so 
that they can be copied and tinted with 
the greatest case, affording valuable sugges- 
tions to decorators, fabri« pattern designers, 
etc., and becoming an important educational 
medium for instruction into the nature and 
laws of light and colour; while from its casy 
manipulation, and the varicty of its effects, 
it forms, at all times, an interesting and 
entertaining recreative exhibition, the mul- 
tiplicity of the objects suitable for exhibition 
affording ample scope for the ingenuity of 
those interested in cutting them out of 
blackened cartridge-paper, which operation 
is exceedingly simple. 

The longest spindle (a, Fig. 3) is made 
with a joint, so that the upper portion can 
be deflected a few degrees, and is to be used 
for the pattern-tinting experiments. The 
patterns have the spindle hole out of the 
centre, so as to hang at an angle with the 
horizontal coloured discs, thus allowing plenty 
of light to play upon it; and to prevent the 
revolution of the pattern, I attach a string 
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to the lower edge, which is hooked on to the 
tip of a brass arm, provided for the purpose; 
this holds the pattern sufficiently to prevent 
its rotation, but not so tightly as $0 interfere 
with the peculiareccentric motion itmparted to 





it by the action of the instrument, giving it, as 
it were, an orbit of its own. On placing this in 
a good light (day or artificial), with the pattern 
tacing the spectators, it will appear (on rota- 
tion) beautifully tinted, without being multi- 
plied, and possesses an appearance of rotun- 
dity and solidity very curious and pleasing. 

With a view to show the variety of sub- 
jects which admit of colouring, and as sug- 
gestions for designs in this class of experi- 
ment, I add a lst of those I’ have tried, viz., 
peacock with spread tail, parrot, butterflies, 
moths, dravon-flies, ete., harlequin, fruit, 
‘ Paris fashions,’ wreaths of flowers, vase 
groups of ditto, porcelain, jewellery, as 
crowns, necklaces, patterns for crochet wor- 
sted-work, embroidery, tapestry, furniture, 
dresses, prints, mural decorations, geometri- 
cal devices, stars for illumination, illuminated 
letters, and a hundred others, which can all be 
beautifully coloured in an infinite variety of 
tints, which can be altered at the will of the 
operator by changing the coloured discs. 

A curious effect is produced by a pattern 
formed of cirewar holes, of about 1-10th of 
an inch in diameter, and punched 3-8ths of 
an inch apart. These will, on rotation, ap- 
pear as an interlinked chain with black 
centres, each ring showing all the colours on 
the disc below. Various graceful devices 
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may thus be formed of a few holes punched _ will be found to tally exactly with the effects 
in black paper. Again, if holes be pierced given by Buffon. 





Vin te shows as d 


with an ordinary pin or stiletto, the effect 
will be that of fine lace, the colours showing 
faintly, in consequence of the minuteness of 
the perforations. 

Buffon gives some curious e,periments, 
performed with wafers. to show the natural 
contrasting colours produced to the eye 
from another totally different colour. They 
are performed as follows :—Place a red wafer 
or paper dot upon paper (black is best), look 
at it intently for a few moments, and then 
turn your eye to a shect of blank white 
paper: a green *spectrum’ or image of the 
wafer will appear to view, the contrasting 
colour to red. Various-coloured wafers will 
produce other contrasts, as— 

White will produce black. 


Yellow - dark violet. 
Green, red violet. 
Blu: orange red. 
Orange .. ij blue. 


Now all these effects can be produced on 
the Trocheidoscope in a much more palpable 
and permanent form, und very simply, thus : 
Provide some six discs, half colour, half white, 
and a black shader, as Fig. 5, using the short 
spindle (B, Fig. 3) for thesc and the “ Protean 
Experiments,” explained furtheron. Take a 
disc, say half red, half white, and place the 
black shader upon it in the position shown, 
screw these down together, and rotate; the 
outer black ring wil] be changed into a bluish 
green, and so f the other colours, which 





Another serics of expernments exhibits 
the effect of blach, in various proportions. 
revolving at the same speed as the sectors of 
colour, and immediately upon them, and by 
a very simple contrivance the colours can 
be made to change while in motion, showing 
some very beautiful compound tints, and with 
the effect of magic. We will call these the 
“ Protcan Experiments,” and their perform- 
ane is very easy. Cut some picces of cart- 
ridge paper into forms such as a, B, C, 
Fig. 6, with the spokes projecting, as shown ; 
then screw on any dise, with the short 
spindle, and drop over this a coloured dise, 
and the black shader upon it; rotate. The 
colours showing through the perforations 
will not be lost, as if there were no black 
intervening, but will appear intensified and 
bright; then by just touching the spokes 
with the finger or light wand, the black 
shade will be retarded slightly, and the 
colours changed, and if only moved 1-20th 
part of an inch, a new set of shades appears, 
so that, although you may exhibit purple, you 
ean have five or six shades of that colour, 
and soon. The seven-colourcd disc, sold with 
the instrument, shows a fine variety of tints 
in these experiments, and the shaders a, 3, 
and c show different effects, thus: 4 will 
show bands of colour; 8 colours merging one 
into the other, and when touched they appear 
to rise from the centre; c shows one tint at 
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a time, with softened edges, and is vay 
pleasing. 

I have twenty different devices for these 
experiments, all simple cuts in blach paper, 
and exhibiting different effects. Various 
geometrical forms are suitable, as parabolas, 
angles, wavy or oblique lines, connected arcs 
of concentric circles, crescents, etc. ete. 

A black heart, three-inch axis, revolving at 
the same speed, fixed tight on, near the top of 
the short spindle, gives some beautiful halo 
effects, which may be changed by touching. 
So does a double heart, both white and black, 
giving some aerial velvety tints. If a frag- 
ment of tinted paper be summed on thie 
black heart, near the spindle, a pretty floral 
effect is produced. 

Again, a black paper cone, some three 
inches high, two inches base, fixed on the 
spindle by a paper tube glued inside, one 
side (which must be at mght angles to the 
base), and revolved over a coloured disc, 
gives some very beautiful compound tints. 


The black disappearing and a coloured ball, | 


re 
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like a closed tulip, occupying its place; 
by touching the cone with the finger, the 





colours change, as mentioned in the foregoing 
experiments. 

From the above outline, the capabilities 
of the instrument may be judged of, and 
which admit of further development, pro- 
ducing new effects of harmonious colouring 
at every experiment. 


Guildford. THomas GOODCHILD. 
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FUNGI, THEIR MODE OF GROWTH, HISTORY, ETC. 


We have, at page 65 of the first volume, valu- 
able information given for the collecting and 
preserving of Fungi, so as to form them into 
books, or attached to sheets of paper for ex- 
amination, and they are well worthy the 


, attention of the student of natural objects ; 


for they are a very extensive class of plants, 
and perform an important part in the scale 
of creation, and though many of them are 
of the most simple structure, they are ex- 
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tremely curious in their form, and highly 
interesting, forming beautiful objects for 
microscopic investigation. They are very 
various in sige, form, and modo of growth 
and habit; they are generally very rapidly 
developed, and for the most part grow upon 
dead or decaying organic matter, which they 
rapidly decompose, and thus greatly assist 
in the removal or conversion of that which is 
useless to itself, to a condition in which it is 
useful to others, so that they are constantly 
though silently, labouring for the advantage 
of others in the vast circle of created things. 
If a tree, or shrub. or flower is weak or 
sickly in any part. or when it has attained 
the full period of its growth, and begins to 
decay, and consequently its removal is de- 
sirable, it is certain to abound in one or more 
of these parasites. and when they appear in 
abundance, they are often called dlights, 
blast, mildew, ete., and gencrally supposed 
to be the disease itself. instead of considering 
them indications of some diseased condition 
of the plant upon which they grow. All 
refuse matter and offal is greatly assisted in 
its decomposition by various species of Fungi. 
and in the matter which they, by their growth, 
assist to form, they themselves die. but leave 
vast multitudes of their seeds (xporules) 
ready to be developed when they, in their 
turn, come into the same condition as their 
parent. They are very various in size and 
substance, and though generally soft and 
juicy, some are very hard, others have a 
gelatinous nucleus, or are dry and powdery. 
Some are perennial, and of slow growth. 
others are extremely rapid in their develop- 
ment, such as the Jovista, or puff-Lall, which 
is usually found growing amongst grass, in 
fields and waste places; it bas been con- 
puted to grow so rapidly as to form many 
millions of its cells per minute, and Fries as- 
serts that he has counted, in a single indi- 
vidual plant of the smaller kind, called smuts, 
no lesa a number than 10,000,000 sporules. 
They are so minute and subtle, that they 
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rise and are diffused in the atmosphere like 
amoke, and it must be borne in mind that 
each one of these minute buds, or sporules, 
is capable of reproducing a plant and progeny 
like its parent, when it finds a suitable spot 
and nutriment for its development, and were 
it not that we know that it is only under 
certain conditions that they grow, we might 
suppose that we should soon be overrun with 
such plants, having such astonishing powers 
of propagation ; but it affords us an example 
“ How Nature, through her ample reign displays 

The wisdom of her Maker! When I stray 

Rengath the gloom of her high-arching woods, 

Where Contemplation hears no other sound 

Than the low voice of the mysterious breeze— 

Or wander nea her streams, befringed with mvss, 

The least of which proclaims, and loudly, too, 

The formime finger of a God—or glance, 

With eve of rapture, o'er the lovely forms 

That everywhere obey the summer bean, 


And rise supreme in beauty, * * * 
] bow before the present Deity! 


Fungi possess various qualities. Many 
are extensively used as articles of food, as 
the mushroom and their allies; some are used 
as medicine, aud many are very acrid and 
highly poisonous; others cause very serious 
destruction in dockyards, and ships, and 
buildings, by a minute species known by the 
name of (/»y-ref; some are very destructive 
to corn, in the form of blight, mildew, bunt, 
etc.; others attack the roots of plants, and 
are subterranean, like the truffle ; great num- 
bers grow upon the trunks and decaying 
branches of trees and shrubs, others upon 
the leaves, especially in a dead or dying 
state, and some while they are living. 

It is not my intention to enter upon the 
different systematic arrangements of the 
Fungi which have been proposed by authors, 
but to follow that which is given in the Eng- 
lish Flora, as being the best known to the 
English student, and illustrate and explain 
the terms which are used of some of the 
tribes and genera, as shown by the micro- 
scope, in the hope that others may be induced 
to examine for themselves many of the ex- 


RECREATIVE SCIENCE. 


traordinary and beautiful forms and struc- 
ture of this wonderful tribe of plants. They 
are to be found at all seasons of the year, 
but most abundant in the autumnal and 
winter months, when flowering plants and 
shrubs are at rest.* 

Contomycetes (a term derived from two 
Greek words, sigmfying dust and fungus). 
Sporidia produced beneath the epidermis of 
plants, or within the matris, naked. 

This sub-order is composed of fungi in 
which the sporidia alone seem to be deve- 
loped, there not being any common recep- 
tacle or thallus (such as will be described in 
other of the orders), or, if there is any, it is 
so small as to be very imperfectly distin- 
guished. 

In this division are arranged some of the 
simplest forms of the vegetable creation, viz., 
the uredo plants, which are developed be- 
neath the cuticle or outer skin of various 
living plants. This they elevate in small 
various-shaped swellings, and at length burst 
either with an irregular fissure or a central 
pore. The cuticle by this process becomes 
discoloured, and forms a border or covering 
to the little nredo, beneath which it 1s seen 
as a collection of minute-coloured granules. 

The uredo, from zro, to burn, is 80 named 
from the husk of corn, when attacked with 
it, becoming black like soot or charcoal, so 
that it appears as though burned. There are, 
however, many species of uredo which are 
not black, but reddish, brown, yellow, and 
white. ‘They are found upon various orders 
of plants, as Composite, Labiate, etc. 

It is probable that any one who has 
gathered blackberries, when they are ripe in 
our hedge-rows and waste places, will have 
noticed that tho leaves are elegantly marked 
with purple, red, and orange-coloured spots, 
giving them a beautiful variegated sppear- 


* The Rev. M, J. Berkeley's “Outlines of British 
Fungology” gives the characters of above a thousand 
species, and the best distinctions for classification 
hitherto attained.-En. Hh. 8. 
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ance. If these leaves are examined on the 
under side, there will be found some small 
scattered or clustered, pale-brown, roundish, 
slightly-elevated spots, and others of an 
orange-coloured yellow. On further exami- 
nation of these with a pocket lens of about 
an inch focus, some of the brown spots will 
be seen to have split open, and the sides as a 
very thin delicate membrane. These are 
formed by the cuticle of the leaf. In some 
other of these spots it will be seen that there 
has escaped, and lying in a dense little 
cluster, an orange-coloured powder. This is 
the little uredo, and, from its growing on the 
bramble-leaf, it is called the U. ruborum. If 
we remove a portion of this powder with the 
point of an instrument, such as the flattened 
end of a stout needle, a pen-knife, or lancet, 
and place it on a slip of glass moistened with 
a little water, and examine it with one of the 
highest powers of the microscope, it will be 
seen that each one of these minute little 
granules is of a globose or oblong form, or 
occasionally some will be scen of an irregular 
shape, as if its sides had been unequally 
pressed. These are called the sporules, and 
it will be seen that each one is formed of 
two membranous tunics, with an intervening 
space; the outer tunic is covered with very 
minute projecting points, and the inner one 
filled with minute unequal-sized bodies, giving 
it a clouded appearance, and of a bright 
ochraceous-yellow colour. It is thought that 
these minute bodies are the ultimate sporules 
or seeds of the plant. 

Fig. 1 represents a leaflet of the common 
bramble, with the uredo of the natural size 
on the under side of the leaflet; a, the uredo 
slightly magnified, showing the swelling of 
the cuticle of the leaflet; 4, when it is split 
for the escape of the uredo seen beneath it; 
ce, different forms of the uredo, as seen highly 
magnified, showing the outer tunic with its 
projecting spicule, and the inner filled with 
ultimate sporules. 

There are other minute fungi found upon 
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the leaves of the bramble, but these we will 
describe afterwards, as they belong to other 
genera. 

The rose leaves of our garden are very 
frequently mottled over with yellow or 
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brownish spots; if these are examined on 
the under side, there will be found a greater 
or less number of small orange-yellow spots, 
powdery looking, in the centre of an ele- 
vated, pale, membranous border. These are 
little clusters of the Uredv rose. If these 
are examined as the above species, they will 
be found to be formed by the cuticle of the 
leaf in the same way; but the sporules are 
larger, oval, or unequally formed, and some 
of them furnished with a short pellacid 
pedicel or foot-stalk. 

Fig. 2 represents the leaflet of the com- 
mon rose, with clusters of the uredo of the 
natural size ; a, one of them slightly magni- 
fied, showing the elevated cuticle of the 
leaflet; 5, when open for the escape of the 
uredo; c, where they have entirely escaped ; 
d, different forms of the uredo, some filled 
with ultimate sporules, and of an orange- 
yellow colour; others empty and colourless, 
and some with a short pedicel. 

The birch and several species of poplar 
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leaves are often elegantly variegated, on the 
under side, with the Uredo cylindrica. The 
little clusters are scattered or crowded to- 
gether; at first they appear as minute, 
conical-shaped swellings, of a pale yellowish 
colour. These shortly burst the covering 
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formed by the cuticle of the leaf at the apex, 
and then become flat and spreading, of a 
bright orange-yellow colour. If these are 
examined as those above, the sporules will 
be seen of a different shape. Some are colour- 
less, sub-globose, and contracted at the base 
into a pear-shaped form. These are barren, 
or have discharged their ultimate sporules. 
Others are nearly cylindrical, obtuse at both 
ends, and of an orange-yellow colour, filled 
with ultimate sporules. 

Fig. 3 is the leaf of the birch, with the 
uredo of the natural size; a, one of them 
slightly magnified; b, showing the opening 
at the apex, and a section of one with the 
sporules escaping; c, different forms of the 
sporules; some yellow, and filled with ulti- 
mate sporules; others barren, and contracted 
at one end into a pear-shaped form. 

Another species, the Uredo saliceti,is found 
very frequently on the under side of the leaves 
of various species of willows, where it forms 
very minute but prominent small spots, which 
at length become slightly ruptured for the 
escape of the uredo, of a pale yellowish 
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colour. If these are examined as the others 
with a high magnifying power, they will be 
found of different shapes; some small, glo- 
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bose, yellow coloured, and filled with ulti- 
mate sporules; tho outer tunic rough, with 
elevated points; others are globose, smooth, 
and some are pear-shaped, wholly or partly 
filled with the granular ultimate sporules, or 
quite empty and colourless. 

Fig. 4 is a leaf of the willow, with the 
uredo scattered upon its under surface; a, 
sporules of various shapes, as seen when 
highly magnified. 

These specimens of uredo, which are 
easily found, will be sufficient to make the 
student acquainted with this very curious 
genus of fungi, and many, no doubt, who 
are not familiar with this class of plants, 
will be surprised to find them associated 
with that which is better known, the 
mushroom; but, upon investigation, he will 
find a great diversity of form and structure 
amongst them, and some of these we propose 
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to illustrate; but have chosen to begin with 
the lowest and most simple form, in order 
that we may trace upwards, and show, at 
least in part, some of the marvellous works 
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of Him who formed them and created them, 
for— 


“These are Thy glorious works, Parent of good. 
Almighty! Thine this universal frame, 
Thus wondrous fair. Thyself how wondrous, then! 
Unspeakable! who sits above these heavens, 
To us invisible, or dimly seen 
In these Thy lowest works; yet these declare 
Thy goodness beyond thought and power divine." 


Though these little fungi are of such a 
simple structure, and so minute as to re- 
quire a magnifying power, which increases 
them to near a thousand diameters, to show 
them as in our illustrations, they are of great 
interest and importance, especially to the 
apriculturist, from the circumstance that 
growing corn is liable to become attacked 
with two of the species, the Uredo segelum 
and U. caries. These are known in dif: 
ferent parts of the country by the common 
names of smut, brand-dews, dust-brand, 
scorch-blast, canker-brand, burnt-corn, etc. 

Specimens of these, mounted upon slides 
of glass ready for examination by the micro- 
scope, may be obtained of the dealers ia 
microscopic objects. 

The U. segetum, or dust-brand, attacks 
all the cereal grasses, such as wheat, oats, 
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barley, and rye; but UV. caries, the bunt or | 


stinking brand, hag hitherto been only found 
on wheat. They are very destructive to the 
growing orops of these cereals, not only in 
lessening the quantity of corn produced, but 
in greatly diminishing their nutritive qua- 
lity, and the U. caries communicates to it an 
offensive taste and smell. From experiments 
which have been made, it appears that the 
ultimate sporules of the parasite are ab- 
sorbed together with water and the nutri- 
tive parts of the soil by the roots, and are 
thus conveyed into the cellular structure of 
the plant, and there become developed. It 
thus becomes a matter of great importance 
to the agriculturist, to prevent these being 
mixed with his seed, or to use such means 
as will destroy the sporules of the fungus, 
and not injure the grains for seed. A field 
of corn attacked with the uredo will scatter 
myriads of its sporules upon the ground, and 
there remain ready to be absorbed by the 
roots of corn, if it is again sown in the same 
ground; consequently it is important to 
change the crop for that of some other, as 
clover, grass, etc. Again, from the minute- 
ness of the sporules, many will attach them- 
selves to the grains of corn intended to be 
sown, so that it becomes of importance to 
remove them as much as possible. This is 
effected by well washing in water, or, from 
experiments which have been made, mixing 
the seed-corn with lime destroys the sporules; 
and if the land to be sown is also dressed 
with lime, it is found to be very efficacious. 
Oareful experiments have been made by M. 
Fee upon rose-trees affected by the uredo 
common to those plants, and he has shown 
that they are also absorbed from the soil by 
the roots, and are thus conveyed into the 
tree. And when it is remembered the num- 
bers and minuteness of the sporules and 
their lightness, go that they are easily con- 
veyed by the winds in every direction, and 
that these falling to the ground are washed 
into the scil by the rain, ready to pe ab- 


sorbed by the root; it is not surprising 
that they are so common, but the wonder 
is that they are not even more abundant 


than they are. 
Ricwatp Deaxin, M.D. 


LUNAR HALOS, 

SEEN AT THE REESTON OBSERVATORY. 
On October 3rd, after a gale from W.N.W., 
which commenced at 7h. 45m. a.3., and lasted 
violently till noon, and then less violently 
all the afternoon and evening, there was the 
unusual occurrence of four lunar rainbows. 
The evening was showery, and at 7h. 30m., 
after a smart shower, a very perfect lunar 
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rainbow was formed, which is shown in the 
accompanying photograph. At 7h. 45m. P.M, 
there was a very perfect belt of light, passing 
vertically through the moon more perfect 
than I had before seen, which remained 
visible for five minutes. Other rainbows 
occurred at Sh. 40m. p.m, 9 P.M, and 
Qh, 50m. P.a. E. J. 


BEOREATIVE SCIENCE. 


106 


THE PATH OF THE PLANET NEPTUNE. 
———-—- 


Hergewite ia a map of the path of Neptune 
till the end of this year, which will enable 
amateur astronomers to find him out. It is 
from the “ Populair Sterrekundig Jaarboek,” 
for 1860, published by Professor Kaiser, of 
Leyden. Neptune was nearest to the earth 
on Sept. 17th, his distance 
being then 2,751,728,000 |. - 
miles. On Sept. 17th, ay OA 
Neptune was on the me- 
ridian about midnight ; on 
Oct. 17th, at ten o'clock ; 


on November lst, at nine o. 
o’cloek ; on Nov. 17th, at — 
eight o'clock; on Dew “A. = 
Qnd, at seven o’clock; on « rt ° 


Dec. 16th, at six o'clock; : 
and on December 3lst, at ° 
ten minutes past five. 

From the map it will be seen that the 
guide-stars are very small, for the most 
part: it will, therefore, be next to useless 
to hunt for the planet while the moon is 
above the horizon. One of the guide-stars 
on the chart is given as of the sixth mag- 
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nitude; it is, however, rather of the Afth, 
or, at the lowest, 5°56. The star I allude to is 
20 Piscium. 

The greatest apparent diameter of Nep- 
tune is but 2°7’’, so that a practised eye and 
& good instrument are necessary to coax him 
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to show 8 disc. In common telescopes he 
looks only like a star of the seventh, or at 
most of the sixth, magnitude. 
Ianativs Borearpvo, LL.D. 
Monte Video. 


MAORI CUSTOMS AND TRADITIONS OF THE DELUGE. 
—— Rf —— 


Erawotoarsts tell us that the language of 
the aboriginals of New Zcaland, the Maoris 
—which word, by the way, means simply 
natives—shows their descent from a people 
who spoke Sanscrit ; and, further, that the 
course by which they reached their present 
sountry from Sumatra is clearly traceable— 
that they are, in fact, Malays, and 80 con- 
nested with India. 

Now, it is equally well known that from 
the Sansorit have’been derived several of the 


languages of Europe. “The Sanscrit lan- 
guage,” says Sir William Jones, ‘“ whatever 
be its antiquity, is of a wonderful structure ; 
more perfect than the Greek, more copious 
than the Latin, and more exquisitely reflned 
than either, yet bearing to each of them a 
stronger affinity, both in the roots of verbs 
and in the forms of grammar, than could pos- 
sibly have been produced by accident; go 
strong, indeed, that no philolager pould ¢x- 
amine them all three without believing them 
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to have sprung from some common source, 
which, perhaps, no longer exists. There is a 
similar reason, though not quite so forcible, 
for supposing that both the Gothic and the 
Celtic, though blended with a very different 
idiom, had the same origin with the San- 
scrit.”” 

No one, perhaps, now doubts that the 
Gothic—the parent of Anglo-Saxon, or Eng- 
lish—is of the same family as this most 
venerable tongue, from which has descended 
that of the Maoris, and therefore, upon the 
sure evidence of allied languages, we are 
proved to be distant cousins of our fellow- 
subjects of those antipodal regions. 

It cannot be otherwise than interesting 
to those who pursue ethnological studies, 
therefore, to recognize any usage among the 
New Zealanders which may secm to be con- 
nected with oneof our own. We speak only 
of a probable connection, because, after all, 
the customs we are about to adduce as alike, 
may have no other relation to one another 
than an accidental similarity. There may 
be a very close resemblance of features where 
there is no actual kindred. It is to be par- 
ticularly noted, however, that the matter to 
which we refer—however trivial it may be 
thought at first sight—appears, among both 
people, to be connected with religion, which 
circumstance gives it an importance that it 
would not otherwise possess. 

Mr. Thomson, in his “Story of New 
Zealand,” lately published, speaking of the 
amusements of the Maoris, says: ‘ Maui is a 
game played exactly like what in England 
children call cat’s-cradle. Two parties play 
at it, and in the shapes assumed by the 
strings, the players detect houses, canoes, 
and men. Maui is mentioned in ancient 
songs, and was invented by the deified man 
whose name it bears.” 

Here, then, is 8 game in use among a 
heathen people, on the opposite side of the 
globe, exact.y like one to which every Eng- 
lidh child, almost, is introduced as soon as it 


is able to learn it. Among the New Zesa- 
landers it has evidently had reference to some 
religious notion or other. They may have 
forgotten its real import, but this can sur- 
prise no one, if he will but consider that we 
amuse our children with the same game, and 
not one in ten thousand of us either knows 
its true name, or suspects the religious lesson 
which—child’s-play as it is—there can be no 
doubt that our forefathers meant to inculcate 
by it, and which that name implies. 

Mr. Thomson calls it cat’s-cradle. We 
are old enough, we believe, to remember the 
introduction of that corruption. Fifty years 
ago, we suspect, it was commonly called 
scratch-cradle, and, as usual, the traditional 
sound, though supposed to have no meaning 
at all, was nearer to the proper one than our 
modern correction of it. The process by 
which words are thus altered is obvious. 
The time comes when they are little used ; 
their meaning is gradually lost sight of, and 
then some common word of like sound is sub- 
stituted for them. It has been so, we doubt 
not, in the case before us—scratch, a word 
in everybody’s mouth, took the place of 
cratch, which had become obsolete. 

In our old English Bibles, before the last 
translation in the time of James I., the 
twelfth verse of the second chapter of St. 
Luke’s Gospel was rendered thus: “ And 
this shall be a sign unto you: ye shall find 
the child swaddled, and laid in a cratch.” 
We retain the word cratch, in the form of 
crate, for a large, strong basket. The cratch 
was, in those days, as a similar basket is 
now, the moveable manger of an inn. It 
was filled with fodder, and placed before the 
horses at the inn door, or in the stable, as 
the case might be. Every one who knows 
the nursery game, will see in a moment how 
well a crate is represented by the strings— 
some in parallel lines, and some running 
across them—as they are stretched between 
the hands and divided with the fingers. 
Such was the cratch-cradle—the manger—in 
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which the Saviour was laid in the stable at 
Bethlehem, and our game was, of old, nothing 
less, we may believe, than a first lesson in 
Christian doctrine, conveyed in a manner 
which was likely to find its way to a child's 
heart. 

It is quite consistent with known facts to 
suppose that “such a game as this—if, as is 
probable, it had a religious significance among 
our pagan ancestors, and was therefore dear 
to them—might be retained for the use of 
their descendants when converted to Chris- 
tianity, a new meaning having been assigned 
to it by the toachers of religion, with the 
design of making that edifying which could 
not be all at once rooted out: it was easier 
to persuade half-converted people to look 
upon their cherished observances and me- 
morials as part of the new creed, than to 
induce them to give them up altogether. 

If our conjecture is correct, that it has 
come down from Sanscrit, or older times, 
having, with us, been Christianized in its 
descent, it is a curious circumstance enough ; 
but not less curious would it be that two 
peoples, so far removed from one another as 
we are from the New Zealanders, should 


have among them an exactly similar game— 
assuredly, in both countries of religious im- 
port—while there was no ancient connection 
between them to account for it, so singular 
an identity of usage, if merely casual, would 
be strange indeed. 

That it reached the New Zealanders from 
a remote age, seems certain from their ac- 
count of it. Mention is made of it in their 
ancient songs; the introducer of it had some- 
thing divine about his character, and it was 
named after him. This is a remarkable his- 
tory of a matter so apparently insignificant. 
It is only reasonable to suppose that there 
must have been originally some foundation 
for it, the recollection of which has now 
passed away, and it is far from impossible 
that the lesson it taught at first was one of 
true religion. In maui the Maoris see houses, 
canoes, and men. The very same collocation 
of tho strings in which we discern the cratch, 
gives no inapt representation of the ark, at 
once a house and a canoe, occupied by men ; 
and so the deified man to whom their tradi- 
tion points may be no other than Noah 
himself. Henzy Every. 

Broomfield Vicarage. 


THE STRUCTURE AND MOVEMENTS OF COMETS. 


COMETARY STATISTICS. 


AttHouaH we have hitherto refrained as 
much as possible from embarrassing the 
reader with any tedious display of figures, 
yet the period has now arrived when we 
must say something about the real dimen- 
sions of comets, of the orbits they describe, 
&lso of their number and duration of 
visibility. 

The following are the real diameters, 
in English miles, of the nuclei of some of 
the comets which have been satisfactorily 
measured within the last century :— 


Examples of a Large Nucleus. 


Miles. 
The comet of 1845 (ii.) 8,000 
The comet of 1815 . 5,300 
The comet of 1825 (iv.) . 5,100 
The comet of 1843 (i.) . 5,000 


Examples of a Small Nucleus. 


The comet of 1798 (i.) . . . - 28 
The comet of 1806 .... . . 80 
The comet of 1798 (ii.) . . . . 1285 
Thecomet of l811(i.) . . . . » 428 
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Ths dimensions of the coma, of heads, 
of vomete also vary much, thud :— 


Ezamplee of a Large Coma. 
Miles. 


The comet of 1811 (i.) . - 1,125,000 
The comet of 1835 (iii. Halley) 357,000 
The comet of 1828 (Encke) 312,000 
The comet of 1780 (i.). . 269,000 


Examples of a Small Coma. 


The comet of 1847 (v.) . . 18,000 
The comet of 1847 (i.) . 25,500 
The comet of 1849  . 51,000 


It should be remarked that the real 
dimensions of comets are found to vary 
greatly at different periods of the same 
apparition, for there is no doubt that many 
of these bodies contract as they approach 
the sun, and expand again as they recede 
from it—a fact first noticed by Kepler. 

Tho following measurement of Encke’s 
comet in 1838 will illustrate this :— 


Diameter. Distance 

1838. lles. from Sun. 
Oct. 9 ... 281,000 1°42 
» 20 .. 120,500 1:19 
Nov. 6 ... 79,000 1:00 
» 13 74,009 ... 0°88 
» 16... 638,000 ... 0°83 
» 20... 55,500 ... 0°76 
» 2 38,500 ... O71 
» «oh 30,000 ... 0°69 
Dec. 12 6,600 0°39 
» 14 5,400 0°36 
» 16 4,250 ... 0°36 
ve A 3,000 ... O34 
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es. 
The comet of 1680 ... 60 == 100,000,000 
The comet of 1811 (i.)... 26 == 100,000,000 
The comet of 1811 (ii.) 130,000,000 
The comet of 1843 (i.) 65 == 200,000,000 


Cometary orbits are usually of immense 


extent. Thus:— 
(i.) As to Perthelton Distance. 
Greatest known. Miles, 
The comet of 1729 ‘ 883,800,000 
Least known. Miles. 
The comet of 1843 (i.) . . 538,000 


(ii.) As to Aphelion Distance. 
Greatest known. Miles. 
The comet of 1844 (ii.) 406,030,000,000 
Least known, Miles, 
The comet of Encke . 388,550,000 


We have already seen that the period of 
the shortest comet yet known is but little 
more than three years—a striking contrast 
to the periods exhibited in the following 
table :— 


The comet of 1744, 122,683 
The comet of 1844, (ii.) - 102,050 
The comet of 1780 (i.) 75,314 
The comet of 1680 . ., 15,864 
The comet of 1847 (iii.) . 13,918 
The comet of 1840 (ii.) . . 13,864 


From the earliest period up to the present 
time, the number of comcts, of which there 
is any trustworthy record, is nearly 800; but 
it is only within the last hundred years 
that optical assistance has been made avail- 
able, the real number of comets that have 
appeared is probably not less than 6000, 


The tails of comets, more especially of | especially when we consider that many, doubt- 
those visible to the naked eye, are often of | less, have been visible only in the southern 


stupendous length, as the following table 


will show :— 
Greatest Length. 
? es. 


The comet of 1744 ... 24== 19,000,000 
The comet of 1769 ... 97 == 40,000,000 
The great comet of 1618, 104 == 50,000,000 
The cemet of 1858 (v.) 60 == 42,000,000 


hemisphere. 
Comets Orbits Comets 


Period. observed. calculated. identified, 


Bef. Christ. Era 69 4, 1 
Centuryi. .. 20 .. 0 .. I 
ii, ... 23 ... 2 1 
iii . 40... 38 1. & 
iv. ., 84 .. Ow Ll 
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Cometa Orbits Comets 

Period. obsérved. calculated. identified. 
Céntiryv. .. 18 .. 1... 1 
vi. ... OF 1. 4. 1 
Ws au BSL a. 8 2 
vill. «2 15 2... Q ] 
ix. .. 42 ... Ll 1 
Ky “et - 26, wx 2 1 
xi... 86 .. 38 1 
xii, ... 26 ... O 1 
xii. ... 26 ... 8 1 
xiv. ... 29 ... 3 ] 
XVI. 4. )=oOL 13 2 
xvii. ... 25 ... 20 3 
xviii. ... 65 ... 64 A, 
Pia eae 141 ...184 ... 30 
Total . 714 215 57 


Comets remain visible for periods varying 
from a few days to more than a ycar, but the 
most usual time is two or three months. 


Much depends on the apparent position of 


the comet with respect to the earth, and 
especially on its own intrinsic lustre. There 
are some few comets which have only been 
Seen on one occasion, unfavourable weather 
preventing further observation. Such was 
the case with a comet seen in August, 1856, 
by Mr. E. J. Lowe, of Highfield House. 
Amongst the comets which have remained 
longest in sight, we may mention the fol. 
lowing :—= 


Months. 
The comet of 1811 (i.) . . . . 17 
The comet of 1825 (iv.) . . . 12 
Halley’s comet, 1835 94 
The comet of 1847 (iv.) . 94 
The comet of 1858 (vi.) . . . . @Q9 
The comet of J844 (ii)... 8 
The comet of 1847 (ii.) . . . . 8 


This concludes our series of papers on 
‘The Structure and Movements of Comets.” 
G. F. Coampers. 
Eastbourne, October 22, 1860. 


THE LOW TEMPERATURE OF MOUNTAINS. 


marreres| e2 


Mr. J. A. Davies attributes the low tempe- 
rature of mountains to the greater attenua- 
tion of the atmosphere in great altitudes, 
and its consequent diminished power of con- 
ducting heat. 

There must be one of two causes to pro- 
duce the heat, or temperature, of the earth ; 
either it must be generated, or come from 
within, or be received from without—from 
the sun, for instance—in either of which cases 
the atmosphere would, in my opinion, have 
the reverse effect of that given it by J. A. 
Davies. 

The opinion seems to gain ground daily, 
that the great connecting link between the 
heavenly bodies composing the solar system, 
is electricity. Qne of the terrestrial phases 
of electricity is heat, Whether electricity is 
in some degree self-generative in the orbs of 


the solar system, is uncertain, but probable, 
and also probable that what we understand 
by temperature is a modification of electrical 
phenomena in connection with our sense of 
feeling. Every substance has its mean tem- 
perature, and this temperature is the mean 
of the earth’s. This mean temperature of 
the earth is kept up by absorption and radi- 
ation. If the earth, for instance, receives 
or absorbs heat (or electricity) from the sun, 
like the sun it also radiates off its superfluous 
heat, and if this heat, or part of it, is self- 
generative, the superabundance is also radi- 
ated off. Now, the mean heat of bodies is 
not to be found at the surface, for there radi- 
ation goes on; but at some distance there- 
from, according to the bulk and conditions 


of the body: 
On the principle of radiation the low tem- 
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perature of mountains may, I think, be ex- 
plained. They are further from the location 
of the centre of mean temperature, and they 
also expose more surface to be radiated from, 
within a given space, on the circumference 
of the earth. I treat the atmosphere as an 
integral part of the globe, and subject to the 
sane laws that govern the whole. It may, 
like any other portion of the exterior, or 
circumferential parts, fluctuate in tempera- 
ture in parts; but on the principle, or law, of 
radiation, it is cooler on the outer circum- 
ference, and not by reason of its attenuation. 

I am inclined to look for an explanation 
of the increasing temperature found by pene- 
trating below the surface of the earth’s 
crust, in radiation keeping the mean of tem- 


perature below the surface, and to think that 
volcanic eruptions and thermal springs pro. 
ceed from local causes, because there are 
physical objections to the theory of excessive 
internal heat. 

I have referred to electricity as an agent. 
I may be excused for remarking that it is 
highly probable that the great Newtonian 
principles of centripetal and centrifugal 
forces, with gravitation, may all be explained 
by electrical cause and effect. I wish some 
of the correspondents of the RECREATIVE 
ScrENCE would give their views on this in- 
teresting inquiry, as well as on the causes 
and operations of temperature. Some highly 
interesting subjects of science and philosophy 
have already appeared. H. I. M. 


THE MANUFACTURE OF COINING-DIES. 
—- i —— 


In connection with the process of coining, 
perhaps there is not a more interesting sub- 
ject than that of the manufacture of dies, 
and as at page 41 we gave some account of 
the bronze money which will soon be current 
in Great Britain, it may not be inappropriate 
to furnish now a description of the mode of 
convert'ng square bars of steel into dies for 
impressing coins generally. 

Abundant evidence testifies to the fact that 
in the early periods of British history, both 
prior to the arrival, and after the departure, of 
the Romans, the money in use among the 
inhabitants of this island was cast in moulds. 
The coining implements of the Royal Mints 
of those primitive times were, therefore, few 
in number, and of simple character. A pair 
of clay moulds, rudely impressed with the 
devices intended to decorate the coins, a 
crucible for fusing the metal in, a ladle for 
pouring it when fused, and a file, or cutting 
instrument, forefinishing the money, consti- 
tuted the en.ire plant, for example, of some 


' ofthe Heptarchic mints. Several of the petty 


kings of the Heptarchy, in short, practised 
money-making in the identical way in which 
the art of counterfeit coining, or smashing, is 
practised in our own time. The Romans, on 
their evacuation of Britainaftertheir400 years’ 
tenancy, left many specimens of struck coins 
for the benefit of their Saxon successors; but 
neither the latter nor the Britons understood 
the art of die-engraving until many years 
subsequently. They, on the contrary, as has 
been said, resorted to the melting-pot and the 
mould for the fabrication of money. Themarch 
of improvement—in those days a very slow 
march indeed—at length, however, reached the 
artof coining, andthe blacksmith and engraver 
stepped forward to assist the moneyers, as 
those who worked in mints were called, in 
the prosecution of that art. The step was a 
great and successful one in advance. With 
a slight extension of the working staff of a 
royal or archiepiscopal mint—for the Church 
in those remote ages did not disdain to make 
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its own money—a larger quantity of coin 
was produced in a given time, and that of a 
more artistic kind. The coins gained. also in 
durability from this change in the process of 
manipulation. The metal from which they 
were now made was first hammered and cut 
into form, or else cast in the form of globules, 
and then imprinted by means of forcible 
blows administered to dies placed upon them 
with the desired ‘‘image and superscription.” 
The effect of these sledge-hammerings was 
to compress and make hard the coin at the 
same time that it was stamped, and thus to 
render it more fit for the wear and tear of 
circulation. 

It is truc that the earliest specimens extant 
of struck pieces of British money afford 
strong proofs of the absence of skill among 
the artists employed in the engraving of the 
dies which gave them form; but they mark an 
important era in the annals of the coinage, 
and ought not to pass unnoticed. Dies have 
been used ever since the Norman conquest, 
and are likely to be used in all future time 
in the manufacture of English money. 

Of the gradual growth towards exccllency 
which marks the history of die-sinking, it is 
not necessery here to speak. The museum 
of the existing Royal Mint contains a col- 
lection of dies which are well worthy the 
attention of those students of numismatic 
science who desire to add to their knowledge 
of the subject, and, thanks to the courtesy of 
the present master of the great money manu- 
factory, Dr. Graham, F.R.S., that museum 
is accessible. On its shelves are to be 
found dies of the rudest form, and which bear 
evidence of the ‘“‘ hammer-and-tongs’’ system 
of ancient days, as well as the most perfect 
productions of Pistrucci and Wyon. 

It is usual to speak of the striking of 
coins still, but from the date of the intro- 
duction by Blondeang-about a.p. 1660—of 
the screw and lever press into the Mint, in 
the Tower of London, the term is, to some 
extent, a misnomer. 
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Pressure upon, rather than blows given 
to dies, has been the means of getting up 
impressions on. discs of metal since that period, 
and, curiously enough, that pressure in the 
existing Mint is given by the ingenious appli- 
cation to the presses of atmospheric power. 
Interesting as it might be to the readers of 
RgceeatTivE Science to have this mode of 
coining explained, that explanation cannot 
now be given. It may be permissible to say, 
however, that every piece of money, whether 
of gold, silver, or copper, which has been 
brought into circulation from that place since 
1810, owes its impression entirely to the 
weight of the atmospheric column. For 
half a century past, the air we breathe has 
coined the money we use, and this simple 
fact speaks volumes for the advancement of 
scientific skill. 

It is time, though, that the question of 
die-making, as at present carried on, should 
be spoken of. Without dies, no legitimate 
coining can be practised, whatever the ladle 
and mould may, in an illegitimate sense, ac- 
complish “‘ down Whitechapel way.” All the 
dies used in the Royal Mint are made within 
the walls of that establishment. All bars of 
steel intended for conversion into coining- 
dies are required to be of the finest quality 
obtainable in the kingdom. There are two 
reasons for this: the first being that it shall 
be capable of bringing out the fine lines of 
the engraver with distinctness ; and the second, 
that it shall be strong enough to withstand, 
for a lengthened period, the wear and tear 
of stamping. Steel, prepared by the Messrs. 
Turton, of Sheffield, it may be said, en pas- 
sant, has answered more satisfactorily these 
conditions than that of any other firm. The 
selection of the steel to be used is an impor- 
tant consideration, too, in respect to the 
quality of the money to be coined. If the 
dies be bad, the money coined from them 
will be bad too. Practice has made the Mint 
authorities and workmen excellent judges of 


the peculiar chemical and mechanical charac- 
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teristion of die-steel, and they are seldom 
wtistaken in choosing it. Briefly, it may be 
stated that it should be of moderately fine 
grain, uniform texture, and free from spots 
when polished. 

Allowing that a new coinage—as, for ex- 
ample, that of bronze now on the eve of 
publication—has been determined on, and a 
number of bars of square steel of a satis- 
factory kind have been obtained for the 
fabrication of dies to impress it, the first 
stage in the manufacture of those dies is as 
follows :—A piece of steel would be cut from 
the highly-heated end of a bar, and roughly 
forged to a round form. The operation of 
forging from the square improves its texture, 
and gives it, to speak technically, “ fibre.” 
It is next annealed and taken to the lathe, 
where it is smoothed by cutting-tools exter- 
nally, and one end especially is made per- 
fectly plain and bright. In this state it is 
ready for the hands of the engraver. Sup- 
posing that his design has been approved by 
the Government and the royal personage who 
is interested in its adequate execution, the 
engraver would proceed to sketch, upon the 
faced end of the prepared steel, a copy of that 
design. Satisfied of his faithful transference 
from the paper to the steel of the portrait, 
say of the Queen, he would commence en- 
graving it by the aid of small cutting-tools 
of hardened steel, and, by gradual steps and 
slow, would at length have the satisfaction 
of seeing the image appear in intaglio upon 
its surface. As may be imagined, an enor- 
motis amount of patient labour must be be- 
stowed upon this small field for exertion, 
and it is only after taking repeated impres- 
sions in clay or type-metal, or some other 
plastic substance, and touching and retouch- 
ing his work hundreds of times, that the 
engraver is convinced of its general correct- 
hess and good effect. Perseverance and 
talent combined, it is well known, achieve 
wonders, and tess are both requisite in an 
extrncrdiap?, Gsgree in the engraving of 


dies. They triumph in the end in the pro 
duction of what, in this instance, is shamed a 
matric; and the next task is to harden it. 
This is attended with some difficulty, and is 
of exceeding importance, for, if failure re- 
sults, the patient labour of many months 
would be wasted. Nothing is more simple 
than the ordinary mode of hardening steel, 
Fire and water are the media, as every 
jobbing-smith would tell us, for accomplish- 
ing it. Hardening a steel matrix is quite 
another thing, nevertheless. The preserva- 
tion of the delicate and beautiful lines of the 
intaglio engraving must be jealously regarded. 
In order to compass this preservation, the 
face of the die must be covered by a mask, 
that mask being a black one. It is usually 
composed of some fixed oil, thickened to the 
consistency of salve with animal charcoal 
finely powdered. 

This compound, or sometimes one of lamp 
black and linseed-oil, is spread over the 
work on the die, and the whole may be, 
and sometimes is, defended yet further by 
an iron ring. This ring may also prevent a 
fracture of the stecl. The die is next in- 
verted in a crucible, and completely em- 
bedded in animal charcoal. The whole is 
then heated to about the redness of a bright 
ripe Kentish cherry, and the die, removed 
whilst in this state by the aid of a pair of 
tongs, is plunged into a quantity of cold 
water of sufficient magnitude to prevent its 
becoming sensibly heated by the reception 
of its red-hot tenant. Held still by the 
tongs, the matrix is agitated until it ceases 
to hiss at the rough treatment to which it is 
submitted. If there is any disposition on its 
part to pipe and sing during its bath, it is 
most likely that the engraver will have no 
reason, on the withdrawal of his work, to do 
either; for the chances are that he will then 
find the music to have@roceeded fromamouth, 
or fissure, in the steel, and that his work is 
ruined. Many other processes have been 
employed in hardening dies, bit noné have 


REOREATIVE SOTENCE. 


superseded the simple and effective one 
described. 

Allowing that the operation has proved 
successful with the imaginary die for the 
bronsze coin, and that, so far, it is safe from 
harm, it would next require “ tempering.” 
This consists in making it less brittle, and 
slightly less hard, and it is accomplished by 
putting the matrix into water, gradually 
raised to the boiling point. After this kind 
of cooking, an iron ring may be “shrunk” 
upon it; that is, the ring may be put on 
when in a red-hot state, and in cooling it 
will contract tightly around the die, and keep 
its parts together more firmly when under 
pressure. If the mask has offectually done 
its duty in protecting the engraved face from 
harm or oxidation by btirning, the die is 
next polished, and is then a complete 
matrix. In this condition it might be made 
to give impressions to coins, and in past 
times would have done so. The practice at 
modern mints is different. The matrix is 
used for getting up one impression only, and 
that on steel. It would be running too great 
risk arid involve too much labour, to use dies 
for coihing which had been thus prepared. 
Well, thc, another piece of steel is cut from 
the square bar, and forged or wedged into a 
routid form. It is also annealed, and put 
into a lathe and turned. Instead, however, 
of the end being made flat, as in the case of 
the matrix, it is purposely left of an obtusely 
conical form, as in Fig. 1; and this is des- 
tined to become what is called a puncheon, or 
steel copy of the matrix in relief. It is made 
perfectly true, and flat at its base. In this 
condition it is placed in a powerful press, 
having long fly-arms heavily weighted, and 
attached to a vertical screw passing through 
it. The matrix is fastened beneath the lower 
end of this screw, and must rise and fall with 
it, when a number of men raise, by means of 
the fly-arma, the screw, and then cause it to 
descend forcibly. The conical apex of the 
embryo puncheon thus receives the whole 


weight of the sefew and fy-arua, with the 
increased force of their deseendiag morhes: 
tum, and the matrix imprints 4 pertion of its 
device upon that apex, whith thus becomes 


-™~ 


“SORE EL NR REA SPE NCD AE EI 
Fig. 
flattened, to some extent. The puncheon 
then presents an appearance represented in 
Fig. 2. 


fig 2. 
The coripression of the soft steel of thé 
puncheon by the stroke of the press his flow 
made the steel obdurate, and snothet such a 
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blow immediately administered might prove 
fatal to both matrix and puncheon. It is 
necessary, therefore, to anneal the latter be- 
fore placing it again under the press. This 
annealing is accomplished by heating to red- 
ness, and then embedding it, for the pur- 
pose of cooling very gradually, in powdered 
charcoal. This effected, it is brought once 
again to the press, and placed beneath the 
screw. In this case it is neccssary that the 
matrix should be placed upon the puncheon, 
so that the engraved work on each die shall 
correspond. 

The press-screw is now raised as before, 
the fly-arms being made to rotate several 
times, and then is made to descend with accu- 
mulating impetus, carrying with it a plain 
round block of steel, which strikes with much 
force upon the inverted base of the matrix, 
and drives it, as it were, with a heavy thud 
into the puncheon. The press recoils from 
the blow, and is caught in its upward course 
by the workman. The puncheon and matrix 
are withdrawn, and now it is found that, 
as a seal impresses wax, the matrix has 
impressed the punchcon, and left thereon a 
perfect copy of itself in relief. The matrix has 
now done its work, and is carefully deposited 
in store, whilst the puncheon, as will be seen, 
is about to commence an active life, and to 
become the parent of many coining-dies. It 
is taken again 1o the lathe, and any super- 
fluous metal which may surround the impres- 
sion 18 there removed. Afterwards, it is 
hardened and tempered, as before described, 
in relation to the matrix, and is fit for use. 
The blacksmith may now go to work in right 
earnest, and cut off short lengths of bar-steel 
by wholesale. These, as before, he forges 
into round shape, and they are passed forward 
to the turning-shop. Turners are prepared 
to receive and “top” them, as the conical 
shaping is termed. By dozens they are passed 
forward to what is very properly named the 
Die-Multiplying Press. The puncheon is 
fixed at the foot of the screw as the matrix 
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was before. Tho ¢o be coining-dies are placed 
one by one in the press, and receive each an 
indentation from the puncheon by force of 
pressure, as before referred to. Then the 
whole batch are annealed, struck again in the 
press, removed to the lathes, turned to a 
proper size to fit cither of the eight coining 
presses on the opposite side of the building. 
After the coining dies are completed, so 
far as the transference of the engraving is 
concerned, they are conveyed, as has been 
stated, to the die-turning shop. The obverse 
is then turned to a gauged size, and fitted, 
after hardening, tempering, and polishing, 
into a “ bolster,” in which condition it would 
resemble Fig. 3, and is ready for coining. 





lia. 3 


The reverse, say, of the shilling, would 
appear when finished like the sketch of Fig. 
4, and the collar of steel in which the milling 
is shown, and which fits exactly over the 
neck of Fig. 3, is shown in Fig, 5. 
Imagining the reverse to be fixed in the 
upper part of a stamping-press, and the bol- 
stered obverse in the lower part, the steel- 
milled collar would be made to surround the 
blank piece of money at the moment that 
the upper die fell upon it, and hus the two 
sides of the blank would be impressed at the 
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moment that the milled collar mounted its 
edge. 
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A puncheon of good steel will last many 
years, and, carefully used, give impressions 
to many thousands of coining-dies, 
whilst each pair of the latter 
will stamp, on the average, forty 
or fifty thousand coins. Of course, 
precisely the same modus operandi 
is pursued throughout with regard 
to the production of design, matrix, 
puncheon, and coining-dies, for the | 
execution of the reverses of coins as 
for that of the obverses, to which 
latter, for the sake of lucidity, these 
remarks have been confined. 

Apropos to the question of the 
duration of puncheons, it may be 
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stated that, in getting up coining-dies for sove- 
reigns, only one puncheon has been used since 
the accession of her Majesty Queen Victoria 
in 1837, and yet between that date and now 
at least fifty millions of those attractive and 
very useful pieces of money have been coined 
at the Royal Mint. Independently of the 
economy of this system of die-multiplying, 
which is pursued at that place in the manufac- 
ture of all dies, it has the advantage of insuring 
uniformity of appearance among all the coins 
of each denomination. If éach coining-die 
were engraved scparately, the artist would 
inevitably fail in making them exact copies of 
each other, just as a painter would fail in 
creating duplicate portraits precisely alike. 
Mint. JoszeH NEwrTon. 





DESMIDIACEZ, OR DESMIDIEZ. 
te 


Tum readers of Recrzative Sctmnoz in 
general are much too keen in the pursuit of 
knowledge to be frightened away from an 
interesting subject because a paper (when it 
cannot be helped) is headed by one or two 
hard words; I trust, therefore, that my 
readers will be intrepid enough to proceed, 
regardless of the repulsive vanguard which 
stands at the head of the present article. 
Let them simply pronounce with distinctness 


the syllables Des-mid-dy-a-she-ee, sounding 
the isolated vowels as well as those come 
bined with consonants, and repeating the 
word two or three times to make it run 
glibly, and the spell of aversion will be 
instantly broken by the newly-acquired 
faculty of fluent enunciation. 

The term Desmidiaces is a received and 
recognized improvement on its predecessor, 
Desmidies, which, although it may trip more 
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lightly on the tongue, is opposed to the rules 
of etymological analogy. A desmidium (which 
we will call a desmid for shortness) is a 
beautiful organized thing—so styled from 
Seoua, deama, a chain—which has given its 
family name to a whole clan of kindred. 
As from euphorbia, a spurge, we have Fu- 
phorbiacea, the family of spurges, so from 
desmidium we have the family of Desmi- 
Giacea. 

As will be seen hereafter, it would be 
easy to provideethis remarkable family with 
an escutcheon richly emblazed with ancestral 
heraldic bearings, mostly vert, on a field of 
azure or argent. If they want a motto, I 
take leave to suggest, ‘“‘ Parva, at non despi- 
cande"’—" Little we are, but not to be 
despised.” In truth, they are not only 
small, but microscopic; the very largest 
only are distinctly visible, as minute green 
dots, by the naked eye. 

‘When the possessor of a newly-purchased 
microscope has taken off the first edge of his 
curiosity, and has admired and readmired 
hig still small collection of preparations, his 
ardour in the search after Nature’s hidden 
wonders is apt to flag for want of knowing 
in which direction to pursue his further in- 
vestigations. For most pockets the purchase 
of specimens has its limits, and with most 
beginners the skill to dissect and manipulate 
has yet to be acquired. To such I strongly 
recommend the subjects of the present paper, 
both as beautiful in themselves and as afford- 
ing a starting-point for most interesting, and 
indeed necessary, physiological studies. 

The observer is examining a drop of water, 
which he has probably procured with the 
expectation of finding in it animalcules only ; 
he will, perhaps, be surprised by the dis- 
covery of grass-green crescents, of clusters 
of emeralds pressed together into a regular 
form, of elegant green wands inclosed in 
crystal sheaths, gr of bits of something which 
look like fr gments of the horns and limbs 
of insects, or of strange insect-like beings in 
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an entire state, only that they are one and 
all of a brightly transparent verdant hue. 
He will ask himself what they can be? I will 
answer him at once that they are Dzsmips, a 
family of Confervoid Alge. 

The Desmidiacem are a tribe of minute 
plants, of a grass-green colour, all inhabitants 
of fresh-water only. One or two species 
have been taken in slightly-brackish water, 
but the same apecies are also found in locali- 
ties from the sea. Desmids assume two 
distinct varieties of form: thread-like or 
filamentous, made up of joints something 
like the vertebre of an animal’s backbone; 
and single isolated cells, called fronds, evi- 
dently divided into two symmetrical joints 
or segments, which communicate with each 
other internally. These, when once beheld, 
ean hardly ever be mistaken for anything 
else. Several bear a rude resemblance to 
the two cotyledons or seed-lcaves of a plant, 
such as a radish or a cucumber, just as it is 
starting out of the ground. 

All the desmids are gelatinous, which 
greatly adds to their brilliancy. In some 
the mucus is condensed into a well-defined 
glassy sheath; in others it is more attenu- 
ated, and the fact that it forms a covering is 
discerned only by its preventing the contact 
of the coloured cells. In gencral its quantity 
is merely sufficient to hold the fronds to- 
gether in a kind of filmy cloud, which is 
dispersed by the slightest touch. 

It appears to the writer of this that a 
serious debate whether desmids are animals 
or vegetables, can only have been raised by 
persons strongly prejudiced by previous no- 
tions. The proper station of the Diatomacer 
may be allowed to be considered as doubtful ; 
it may be conceded that they have as much 
right to a place in the animal as in the vege- 
table kingdom, although the contrary is now 
the prevailing idea. With the Desmidiaces 
it is otherwise. Not to mention their very 
characteristic herbaceous hue, few observers 
have seen any approach to voluntary motion, 
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not even sa much as is displayed by the 
sensitive plant or the stamens of many 
flowers, to avoid all comparison with other 
microscopic planta, such as volvoxes and 
oseillatorias. The writer of this, with good 
instruments (Amadio’s), has looked out in 
vain for any signs of life expressed by 
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alges or water-weeds is afforded by the pre- 
sence of starch, which, be it remarked, is nat 
an animal product. Meyen foynd many 
specimens of Closterium in which the whole 
interior substance was granulated, and all 
the grains gave with iodine a beautiful blue 
colour, the test of their nature. Further, the 





Desmidium Swartzii. 


motion; his desmids have always remained 
as quiet as a dish of fresh-gathered mush- 
rooms. What Ehrenberg saw, or dreamt 
that he saw, of feelers protruding through 
apertures in the extremities of Closteria, was 
simply a phantasmagoria played off within 
his own proper brain. There may be a 
feeble shadow of animal-like form ina certain 
few of the Desmidiacex; Desmidium itsclf 
has been compared to a tape-worm, Stauras- 
trum to an insect sometimes furnished with 
arms as if for the purpose of seizing its 
prey. We have a Cosmarium, which has 
been named tetrophthalmum, or four-cyed ; 
a Xanthidium which is octocorne, or eight- 
horned; one Staurastrum arachne, or spider ; 
aud another, S. avicula, or little bird. The 
likeness is about as faithful as that which 





Xanthidium 
octacorne. 


Staurastrum 
avicula, 


Staurastrum 
arachne, 


flowers of Aguilegium and Trop@olum bear 
to an eagle and a canary-bird. 


A eonclusive proof that the desmids are 


Desmidiaceew resist decomposition, exhale 
oxygen on exposure to the sun, preserve the 
purity of the water containing them, and 
when burned do not emit the peculiar odour 
so charactcristic of animal combustion, are 
other facts respecting this family which, 
taken singly, might have less value, but in 
their combination furnish most important 
evidence all tending to one conclusion. 

For what is known of the reproduction 
of desmids the reader must himself search | 
first the published accounts, and then the 
grand book of Nature, judging calmly, and 
watching for any new light that may gleam 
from the original illuminated page. A fresh 
pair of eyes applied to a subject will some- 
times catch phenomena and draw inductions 
which would have escaped an older and less 
inquisitive observer. I will merely indicate 
“the swarming process,” common to other 
alge, as one of the most astonishing sights 
which the microscope has to offer. “No 
one,” as Ralfs observes, “can witness the 
occurrence for the first time without being 
startled, and almost led to doubt the evidence 
of sight. Such movements are so contrary 
to our ordinary experience of vegetable life, 
that we involuntarily hesitate to admit their 
compatibility with it ; and, on the Continent, 
many eminent naturalists, unable to find a 
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,ftisfactory explanation, consider that, in 
"this stage, the zoospores are really animals, 
‘and do not acquire their vegetable nature 
until a subsequent period. This opinion 
never obtained countenance in this country ; 
yet a Berkeley did not esteem its refutation 
unworthy of his pen, and a Harvey thought 
it necessary to record his dissent from it, 
and his belief that the phenomenon must be 
regarded as a ‘strictly vegetable pecu- 
liarity.’ F 

It is far from clear how Desmidiacee are 
produced in newly-formed collections of 
water. They have been found in a water- 
butt standing in a yard remote from any 
stations of their family-friends, and deriving 
its water from the clouds alone. How came 
these alge there? The theory of sponta- 
neous generation (although it has lately 
found a zealous advocate in M. Pouchet, of 
Rouen) may be safely put on one side as 
inadmissible. Instead of having recourse 
to it, it is much more philosophical to ac- 
knowledge that there are mysteries in Nature 
which we cannot penetrate. 

It is a curious and a hitherto unexplained 
fact that many desmids will not appear in 
the same pool for two successive years. One 
year, a species will be abundant, and produce 
a plentiful crop of sporangia; notwithstanding 
which the following year not a single speci- 
men will be found. Still too many excep- 
tions to the rule are met with to justify any 
certain conclusions, although, as a general 
fact, the singular phenomenon holds good. 

Desmidiacer are far from rare, and may 
be found by the student without difficulty ; 
yet they have their peculiar localities, in 
which alone they can be sought with any 
chance of success. As they are unattached 
by a root and are very minute, they are 
rarely gathered in running streams; never- 
theless, interesting specimens may occa- 
sionally be obtained where the current is so 
slugrish’ as to permit their thin retaining 
mucus to elude its force. In small shallow 
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pools that do not dry up in summer they 
are most abundant; hence, pools in boggy 
places are generally productive. The Des- 
midiacee prefer an open country. They 
abound on moors and in exposed places, 
such as small ponds on bleak commons or 
high table-lands, but are rarely found under 
shady woods or in deep ditches. To search 
for them either in brackish or in turbid 
waters is useless; such situations are the 
haunts of animals and of animalcules proper, 
not the habitats of Desmidiacem. The waters 
in which the latter are present are always 
clear to the very bottom. M. de Brebisson, 
whose authority is of the highest, informs us 
that in France calcareous districts, which are 
so favourable to diatoms, are very unpro- 
ductive of Desmidiacee. The same thing, 
doubtless, occurs in England. 

The filamentous species often occur in the 
water in considerable quantity, and, notwith- 
standing their fragility, can generally be re- 
moved by the hand. When they are much 
diffused in the water, Ralfs’s directions, which 
I abbreviate, are as follows:—Take a piece 
of linen about the size of a pocket-handker- 
chief, lay it on the ground in the form of a 
Lag, and then, by the aid of a tin box, scoop 
up the water and strain it through the bag, 
repeating the process as often as may be 
required. The larger species of Huastrum, 
Micrasterias, and Closterium are generally 
situated at the bottom of the pool, eithex 
spread out as a thin gelatinous stratum, or 
collected into finger-like tufts. If the finger 
be gently passed beneath them, they will rise 
to the surface in little masses, and with care 
may be removed, and strained through the 
linen as above described. At first, nothing 
appears on the linen except a mere stain or & 
little dirt; but by repeated fillings-yp anc 
strainings, a considerable quantity will b 
obtained. The water passes through th 
linen, from which the specimens can be 
scraped with a knife. 

D,§. E., M.A. 
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METEOROLOGY OF NOVEMBER. 


yROM OBSERVATIONS AT HIGHFIELD HOUSE OBSERVATORY. 


a 
Mean 
earl Tempe- Pres: Mean Number 
rature raturoof ,¢,¢ Amount of Rainy 
Yoar. of the the Dew the Air, Of Cloud. Days. 
Deere Degrees. Inches. (0—10). 
1946... 456 .. 41:9 .. 20657 .. 609 .. 8 
1917... 45°90 .. 415 .. 20852 .. 60 .. 15 
1948 .. 434 .. 879 .. 20-778 .. G8 .. 17 
1649 .. 308 .. 375 .. 29-709 .. 63 .. 18 
1950 .. 440 .. 411 .. 20689 .. 61 .. J8 
1851 .. 36-4... 326 .. 20-704 .. 60 .. 13 
1852 .. 447... 413 .. 2477 .. 78 .. 24 
1858 .. 389 .. 356 .. 20:926 .. 81 .. 10 
1854 .. 397 .. 386) .. 20660 .. 70 .. 20 
1855 .. 41:1 .. 838 .. 20867 .. 87 .. 18 
1856 .. 406 .. 365 .. 20690 .. 63 .. J8 
1857 .. 489 .. 409 .. 29:9078 .. 87 .. 16 
3858 .. 399 .. 362... 20°759 .. 76 .. 8 
1859 .. 404... 3866 .. 20-774 .. 67 .. 18 
Mean.. 415 .. 878 .. 29°771 .. 71 15 


The mean temperature of the last fourteen years 
for November is 41:5°, the range in the mean tem- 
perature being from 36:4° in 1851 to 45:9° in 1847—a 
difference of 9°5°. The lowest means occurred in 
1849, 1851, 1858, 1854, and 1858; and the highest in 
1846, 1847, 1850, 1852, and 1857. 

The mean temperature of the dew-point of the 
last fourteen years for November is 37:8°, the range 
being from 32°6° in 1851 to 41°9° in 1846—a difference 
of 9 3°; the lowest means occurring in 185] and 1855, 
and the highest in 1846, 1847, 1850, 1852, and 1857. 
The temperature of the dew-point was in 1855 as much 
as 7°3° below tuat of the temperature of the air, and 
in 1849 only 2:3°; the mean difference being 3°7°. 

The mean pressure of the last fourteen years, for 
November, is 29°771 inches, at 174 feet above the mean 
sea-level, ranging between 29°477 inches in 1852, and 
29:978 inches in 1857—a difference of 0°501 of an inch 
(or half an inch). To reduce these readings to the 
sea-level, itis necessary to add 0192 of an inch, when 
the mean temperature is as low as 360°4°, and 0°188 of 
an inch when itis as high as45-9°, asin 1847; then the 
mean pressure, reduced to the sea-level for November 
for the past fourteen years is 29:960 inches. 

The mean amount of cloud fur November for the 
past fourteen years is 7-1 (or nearly three-fourths of 
the sky overcast with cloud). The amount ranging 
between 6°0 as in 1850 and 18351, and 8°7 in 1855 and 
1857—a difference of 27°, or a quarter of the whole sky. 

The mean numberof rainy days in the last fourteen 
years for November is 15, ranging between 8 in 1846 
and 1858, and 24 in 1852—a difference of 16 days. 
The years of but little rain are 1846, 1853, and 1858, 
and of much rain, 1852, and 1854. 

November is famous for the vast number of 
aaa especially about the epoch of November 12th 
) . 


E, J. Lows. 


ASTRONOMICAL OBSERVATIONS 
FOR NOVEMBER, 1860. 


cmtceem () omens 

Tue Sun is in the constellation Scorpio until the 22nd, 
and then in Sagittarius. He rises in London on the 
Ist at 6h. 56m. am., on the 10th at 7h. 12m., on the 
20th at 7h. 20m,, and on the 80th at 7h. 45m. p.m.; 
and sets in London on the Ist at 4h. 31m.,, on the 10th 
at 4h. 16m., on the 20th at 4h. 2m., and on the 30th 
at 3h. 538m. He rises in Dublin on the llth three 
minutes later than in London, and sets six minutes 
earlier. He rises in Edinburgh on the 7th six minutes 
later than in London, and on the 20th thirteen minutes 
later ; setting on the 21st twelve minutes earlier than 
in London. 

Length of day at Dublin on the 19th, 10h. 14m.; 
and on the 26th, 9h. 47m. 

Length of day at Edinburgh on the 27th, 9h. 29m. 

Day breaks on the 3rd at 5h. 18m., and on the 24th 
at dh. 33m. 

Twilight ends on the 4th at 6h. 22m., and on the 
29th at 5h. 57m. 

Length of day at London on the 8th is 0h. 12m. ; 
at Dublin on the 10th, 8h. 49m.; at Edinburgh on the 
16th, Sh. 8m. 

The Sun reaches the meridian on the Ist at 
Ilh. 48m. 42s.; on the 10th at llh. 44m. 7s.; on the 
20th at llh. 45m. 55s.; and on the 30th at llh. 
49m. 2s. 

The Equation of Time on the Jst is Oh. 16m. 18s. ; 
on the 10th, Oh. 15m. 53s.; on the 20th, Oh. 14m. 5s. ; 
and on the 30th, at Oh. 10m. 58s. before the Sun, or 
subtractive. 

Tay breaks on the 10th at 5h. 13m. a.m.; on the 
19th at Sh. 25m.; and on the 29th at 5h. 39m. 

Twilight onds onthe 3rd at 6h. 24m. p.m.; on the 
18th at Gh. 1]m.; and on the 22nd at 6h. 1m. p.m. 

Length of day on the 7th, 0h. 14m. 

New Moon on the 13th at 12h, 86m. a.m. 

The Moon is full on the 28th at llh. 87m. a.m. 

The Moon is at her least distance from the Earth on 
the llth, and at her greatest distance on the 22nd. 

Mercury is in Scorpio, and most favourably situated 
for observation at the commencement of the month, 
reaching his greatest eastern elongation on the 7th; 
rising on the 2nd at 9h. 18m. a.m., on the 17th at 
9h. 18m., on the 27th at Th. 43m.; setting on the 2nd 
at Sh. 6m, p.m., onthe 17th at 4h. 50m., and on the 
27th at 4h. dm. p.m. 

Venus is in Virgo, and still a brilliant object, and 
presents a gibbous phase; rising on the 2nd at 2h. 
48m, a.m., on the 17th at 8h, 27m, a.m., and on the 27th 
at 3h. 55m. a.m.; setting on the 2nd at dh. 20m. p.m., 
on the 17th at 2h. 68m. p.m., and on the 27th at 2h. 
37m. p.m. 

Mars is in Capricornus at the commencement, and 
in Aquarius at the end of the month. Its form is 
gibbous. Rising on the 2nd at 2h, 6m. p.m., on the 
17th at 1h. 23m. p.m.,andon the 27th at 12h. 58m. p.m. ; 
setting on the 2nd at 11h. 8m. p.m., on the 17th at Ih, 
6m. p.m., and on the 27th at lib. 5m. p.m. 
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Jupiter is in Leo, and a very conspicuous object. 
It is situated about 1° N. of the star Regulus. Rising 
on the2nd at !1b. 41m. p.m., on the 17th at 10h. 49m., 
and on the 27th at J0Oh. 14m. p.m.; setting on the 2nd 
at 2h. 19m. p.m., on the 17th at 2h. 23m., and on the 
27th at 12h, 46m. p.m. 

Saturn is also in Leo. Rising on the 2nd at 12h. 
56m. a.m., on the 17th at 11h. 58m. p.m., and on the 
29th at llh. 22m. p.m.; setting on the 2nd at 2h. 
48m. p.m., on the 17th at lh. 52m. p.m,, and on the 
27th at lh. 14m. p.m. 

Uranus is in Taurus, and favourably situated for 
observation. Rising on the 2nd at dh. 42m. p.m., on 
the 17th at 4h. 4lm., and on the 27th at 4h. Om. p.m. ; 
setting on the 2nd at 10h. Om. am., on the 17th at 
8h. 57m. a.m, and on the 27th at 8h. 16m, a.m. 

Eclipses of Jupiter's satellites visible at Green- 
wich :-—On the 9th, at Ih, 9m. 35s, a.m., Jst moon dis- 
appears. On the l0th, at 12h. 20m. 558. am., 8rd 
moon disappears. On tho 10th, at 3h. Sim. 214, a.m., 
8rd moon reappears, On the loth, at 2h. 10m. 44s. 
a.m., the 4th moon disappears. On the 16th, at 3h. 
Om, 41s. a.m., lst moon disappears. On the 17th, at 
4h, 18m. 34s. a.m., 3rd moon disappears. On the 
80th, at lh, 59m, 458. a.m., 2nd moon disappears. 

Occultations of Stars by the Moon :—On the Ist, 
x Tauri (5$ magnitude) disappears at 6h. 18m, and 
reappears at 6h. 4im.p.m. On the 26th, € Arietis 
(43 magnitude) disappears at 8h. 47m., and reappears 
at 10h. 4m. p.m. On tho 27th, No. 27 Tauri (4th 
magnitude) disappears at 7h. 38m. p.m. On the 
27th, No. 28 Tauri ($ magnitude) disappears at 7h. 
30m. p.m. 

The variable star Algol arrives at its times of least 
light in the evening; on the 4th at 11h. 36m., on the 
7th at 8h. 25m., on the 27th at 10h. 7m., and on the 
80th at 6h. 56m. 

Stars on the Meridian:—On the 16th, a VPegasi 
souths at 9h, 2ilm. 37s. p.m. On the 1th, B Ceti 
souths at 8h, 40m. 16s. p.m. On the 26th, @ Arietis 
souths at 9h. 35m. 16s, p.m., and on the 28th, a Ceti 
souths at 10h, 22m, 55s. p.m. 

The November epoch of meteors occurs on the 
{2th to 14th. EK, J. Lows. 

Highfield ITouse Observatory. 
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THE MICROSCOPIC OBSERVER. 
NOVEMBER. 


emetarn nel } —cetaacirmne 

Mossts.~During the winter months the majority 
of the British Mosses attain their fullest development, 
and in the richness of their verdure, and their various 
modes of fructification, compensate us for the general 
torpor of the vegetable kingdom. When the meadows 
have no grass, th s no leaves, and the wayside 
banks no flowers, ais wre émerald velvety tufts in 
abundance on ba d ruins, and most especially on 
sandy barren wdates. Botany and microscopy may 
well go hand rn band among the mosses, which offer a 
very distinct class df subjects for observation, all of 








them surrounded with associations of the most agree- 
able kind. The seasonal growth of the British mosses 
is only just now commencing, and there will be very 
few in fruit till next month. Nevertheless, students 
of muscology must now buckle on their armour, 
make up lists of desiderata, and determine where and 
when to seek specimens of their favourite arborescent 
pigmies. The mosses are certainly entitled to the 
place assigned them in the accepted systems of clas- 
sification, They have real leaves, real roots, and real 
flowers, after a certain fashion, and must stand at the 
head of those families whose marriages are unseen ; 
that is, the Crytogams, the lower ranks of which com- 
prise the lichens, the fungi, and the alge. Generally 
the leaves of mosses are arranged spirally, and are 
awl-shaped. In the Hypopterygie the leaves are 
accompanied with stipules. The leaves consist of 
cells containing chlorophyll, and cells without chlo- 
rophyll, and here is the first task for the microscopist 
to distinguish the Icaf characteristics, and give full 
value to one element in systematic classification. The 
diversity of the forms of leaves of separate families, 
and the diversity of leaves on different parts of the 
same stem, are to be noted with care as distinctions ; 
but the fructification, as might be expected, affords the 
best and most decisive tests for purposes of distinction 
and arrangement. As is the case very often among 
ferns, the barren fronds of which differ considerably 
from fertile ones, so in some of the mosses the folia- 
ceous structure varies with the production or non- 
production on it of fructification. Every point of the 
leaf structure must be taken note of in determining 
specics, and in analyzing by means of specimens the 
recognized methods of classification. These points 
determined, the reproductive organs must have atten- 
tion, and here we meet with evidence of the high 
position the mosses are entitled to in the class of 
fiowerless plants, in consequence of the distinct sex- 
uality of their inflorescence. The two kinds of organs 
of fructification are the antheridia, or sterile flowers, 
which consist of minute cylindrical sacs, and the pis- 
tilbidia, or fertile flowers composed of flask-like bodies, 
each having a membranous covering or calyptra, ter- 
minated by a long cylindrical funnel-mouthed tube 
or style. The ripened pistillidium becomes the cap- 
sule, which usually opens by a lid, but is sometimes 
dehiscent. Buneath the lid, and arising from the 
mouth of the capsule are rigid processes called peri- 
stome, Which are always some multiple of four, those 
of the outer row being called teeth, and those of the 
inner row cilia. The capsules are filled with spores. 
Sometimes the antheridia and the pistillida are found 
together ; at others on different parts of the same 
plant; and in others on different individuals of the 
same species, Here, again, are distinctions used as 
the basis of classification, and the beginner dq- 
well to observe the peculiarities of the fruotification 
in various specimens in these respects, in order to 
gain familiarity with the various forms presented, even 
before he can determine a single individual species 5 
in fact, haste to give names to gatherings is antago- 
nistic to the acquirement of a sound knowledge of the 
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rinciples on which species and groups are founded. 
rhe Sani. are shapoasd of cellular tissue, filled 
with minute cellules, which escape by the bursting of 
the apex of the sac; and these cellules exhibit a fibre 
ooiled in their interior, which circulates rapidly, and 
after a time breaks out of its cellule, and undergoes a 
rotary motion in water under the microscope—a most 
interesting and engaging subject for observation. The 
antherids are of course regarded as male organs, and 
the pistillidiums as female organs. Of other pecu- 
liarities in the structure of mosses we shall speak 
next month, meanwhile the student may elect whether 
to investigate them as physiological studies, and de- 
termine by the help of the microscope the several 
points in their history which have immediate reference 
to their growth and increase, or by the use of simple 
lenses to determine their places in systematic arrange- 
ment as & pure question of botany. Muscologists 
generally combine both studies, and this we recom- 
mend; for the subjects that have been examined for 
the study of cell structures, and the deposit of chlo- 
rophyll and the mysterious processes of fructification 
have also their own stories to tell of their relations to 
the order of the vegetable kingdom, and when dried 
and mounted in herbaria, furnish subjects for exami- 
nation at all seasons very little inferior to those freshly 
gathered from the breezy hills and rocky solitudes. 
Mr. Brocas’s instructions at page 209 of our first 
volume will be found invaluable to those who now 
intend to commence collecting, or to add to collections 
already commenced. 

Ossects wortH SEEKING.—It is not too late even 
now to hunt for Diatoms and Desmids. Many of the 
true Alge are still in beautiful condition, and in 
boggy places every tuft of sphagnum will yield a prize. 
We have lately found in the pools along the sea-wall 
near Tilbury, on the footpath leading from thence to 
Grays, specimens of Schizoncma, Surirella, Pleuro- 
sigma, Cyclotella, Spirulina, Closterium, and Zygnema 
in abundance. Among dead leaves in woods and 
gardens, and among reeds in marshy places, rotifers 
and other infusoria may be taken in great varicty, and 
sround piers, bridges, and immersed wood-work of all 
kinds, good collections may be made by following the 
instructions as to collecting given by Mr. West and 
Mr. Slack, pp. 71 and 310 of our first volume. Sections 
of woods made now show the growth of the year with 
great distinctness, and should be studied by compa- 
rison with sections of cork treated with caustic potash. 
The vascular and cellular tissues in coal can only be 
advantageously studied by those who are already fami- 
liar with the structure of sections taken from living 
trees. The starch cells of the potato exhibited in 
section, and treated with iodine, may be compared 
with the starch cells of wheat, and other grains simi- 
larly treated. To show the vesicular character of 
starch it must be treated with strong sulphuric acid 
Starch granules from sago, arrow-root, potato and 
wheat flower are excellent subjects for polarization, 
and their variations of colour under it are not less 
Pleasing than remarkable. In woody places pezziza 
now begin to abound, and are to be collected for obser- 


vation of their cells and spores. P. furfuracea is the most 
commonly distributed, and will arrest the eye by ite 
bright colour when growing on exposed masses of dead 
wood. Nests of spiders’ eggs, and the eggs of many of 
the lepidoptera may be searched for on palings, among 
fences, and under the loose bark of trees. Observers 
who have exhausted their stock of slides should be 
reminded that a supply of new objects is attainable in 
a thousand different ways. ‘I'he pavemont of a damp 
courtyard will furnish hepaticm and conferve, and at 
any seed-shop may be obtained a majority of the seeds 
most prized for examination of the markings on their 
surfaces, and dissections of the albumen and embryo. 
Seeds of mignonette, pimpernel, chickweed, nigella, 
linaria, gentian, mesembryanthemum, datura, tobacco, 
petunia, larkspur, snapdragon, poppy, and digitalis are 
among the most casy to be procured, and may serve 
to put many a microscope to new uses, which now 
endures proscription in a dark corner. 

PREPARATION OF For MINIFERA FROM CHALEK.— 
The following method, which I have found successful, 
may be useful to those who live in suitable districts, 
t.e, on the chalk formation. The surface of chalk 
cliffs and banks is continually crumbling away by 
exposure to atmospheric influence, and the coarse 
powder thus formed is washed down by the rain, and 
accumulates wherever it meets with a projection or 
cranny to receive it. A spoonful of this detritus may 
be put into a vial half full of water, and well shaken, 
after settling a few minutes the water may be poured 
off, and a fresh quantity added, shaking up as before. 
Ry repeating this, most of the fine powdor is removed, 
and the remainder consists chiefly of the foraminifera 
and larger fragments. A little of this sediment _ 
spread thinly on a glass slide, dried and moistened 
with oil of turpentine, will show sundry forms of 
rotalia, etc., at least if the locality is as rich in these 
remains as the south of the Isle of Wight, where any 
of the disintegrated chalk-marl about the cliffs will 
exhibit them in plenty. A power of one or two hun- 
dred diameters will be found suitable. It may be 
added that these organisms are oxtremely difficult of 
detection until the turpentine is applied, which, by 
filling their cavities at once, renders them trans- 
parent, and defines their forms. On the other hand, 
it is advisable not to apply the Canada balsam and 
glass cover until their presenco is ascertained, or 
needless trouble will be occasioned, if the sample 
prove unfruitful. There is less risk in this method 
(of breaking the larger specimens) than when the 
chalk is scraped to obtain them.—Grorce Guron 
Richmond, Surrey. 


M> Noteworthy’s Cornen 


Tue Warprose or THE WaTeR Newr.—Douring 
this last summer I have kept a few newts in my aqua- 
rium, and have been mucl. amused by withessing on 
several occasions the manner in which these creatures 
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cast their skins. As I believe that this is not often | night, R.A. of g being about 20h. 10m. 46s., and of 


observed, first, on account of the very short time occu- 
pied over it, and, secondly, its most frequently occur- 
ring at night, it may be interesting to your readers if 
I give a short description of what I havenoticed. My 
attention was first drawn to it byone swimming about 
in a very excited manner, to me apparently trying to 
escape. Upon looking more closely, however, I ob- 
served that it had something attached to its body close 
behind the fore legs. I then watched it attentively, 
and found that it was rubbing against the several 
pieces of stone at the bottom, trying to disengage 
itself from what I clearly saw was askin. When the 
skin was worked by this means very nearly to the 
hind legs, it drew first one hind leg and then the 
other out as from a glove, and, turning its head round, 
caught the skin in its mouth, and drew it off the tail, 
finishing the operation by immediately swallowing it 

As I had not noticed the earlier part of the process, I 
determined to watch closely for another opportunity, 
which occurred the same day. This newt appeared to 
be covered with a slight white film. It then com- 
menced swimming about in the same excited manncr 
that I have described the first one as having done, 
rubbing its head against the side of the glass. The 
separation of the skin soon took place, first from the 
upper and lower jaw hanging like a flap, getting the 
skin well back to the fore legs, one leg and then the 
other was quickly released, and the skin passed back 
in the same way as in the former case, only in this I 
fortunately was able to secure the cast skin, which I 
floated on to a sheet of paper, spread it out in the 
water, and found it to be an exact counterpart of the 
creature, the small toes being perfect. It appeared in 
the water as though consisting of jelly, and I find 
that the specimens I have preserved adhcre so closely 
to the paper that it is quite impossible to remove them. 
The time occupied in this curious operation certainly 
did not exceed two or three minutes.—CuHas. BEngy. 


Mermornanpa.—In addition to the three new planets, 
of which particulars are given in the ncxt column by 
Mr. Chambers, we have to announce the discovery of 
another by MM. Forster and Lesser at the Royal 
Observatory, Berlin, whilst searching for that pre- 
viously detected by M. Chacomac in the constellation 
Cetus.—M. Chatin reports the discovery of iodine in 
rain-water, and his process is given in the Repertoire 
de Chimie.——-M. Knoblauch, in the Bibhotheque Unt- 
vereelle de Genévu, establishes an undulatory theory of 
heat analogous to that held in regard to luminous 
radiations.—'The Geologists’ Association, 5, Cavendish 
Square, London, will meet Nov. 5,at 7 p.m., to ‘hear 
a paper by [the Rev. W. Mitchell, M.A., on Crystallo- 
graphy as applied to Geology. 


Tevescores or SmaLu AprenTuRE.—One of Mr. 
Noteworthy's friends thus records the work accom- 
plished with a telescope of very moderate capacity, as 
an enceuragetment to amateur astronomers. With a 
telescope vf only l}-inch aperture, fitted with a very 
deep eye-piece magnifying 120 times, a spot on Mars 
has been distinctly seen. On June 7, at 12h. 45m. at 


) about 20h. 48m. 20s., the possessor of the instru- 
ment saw a dark spot on the N.W. part of the disc, 
resembling the semi-circular spot figured in Webb's 
“ Celestial Objects for Common Telescopes,” p. 107. 
On July 8rd, also at 11h. 15m. p.m., R.A. of g being 
20h. 7m. 39s., and of ) 19h. 33m. 23s., he again saw a 
large spot near the centre of the disc. Seing it noted, 
however, in the work quoted above that the author 
had “been repeatedly able to draw them [the dark 
spots] with my 5}-feet achromatic,” “ Amateur” had 
great doubts whether the spots were not optical decep- 
tions. But on July $rd he had an opportunity of 
verifying his observations with a 5-feet Frauenhofer of 
34-inch aperture; they were real spots and no deceptions. 
Mars has been examined several times with the small in- 
strument when the moon has been absent or distant from 
him, but no spots have been discerned then—another 
verification of a fact well known to astronomers, that 
certain objects are best seen during moonlight, Mr. 
Webb says that Saturn’s crape ring has been seen, 
where it crosses the ball, with a 2}-inch aperture. 
“ Amateur” has, on favourable nights (e.g., Feb. 28, 
May 23, etc ), seen both that and Titan’with a 14-inch 
aperture and a power of 90. Venus has been seen 
@ great many times this year at, before, and after, 
noon on various days from May 4 to June 18, and from 
the middle of August to Sept. 3, with the naked eye. 


New PLanets.—On September 10, M. Goldschmidt 
at Chatillon, discovered a new planet in the constel- 
lation Aquarius; at the suggestion of M. Luther, of 
Rilk, the planet has becn named Danae, and bears 
the No. (62)—On September 13, M. Chacomac, of 
the Imperial Observatory, Paris, discovered a new 
planct in the constellation Cetus, No. (59).—On 
September 13, Ferguson, at the National Observatory, 
Washington, U. S., discovered o new planet in Pisces, 
No. (60).—It is worth mention that of the nineteen 
plancts discovered during the past four years, not less 
than eleven have been detected in the month of Sep- 
tember, a good proof of the general excellence of that 
month for telescopic observation. C. 


Comet IIT., 1860.—In a communication inserted in 
RecrEATivE Scu:nce for August, parabolic elements 
by Hind are given for this comet. Since that time other 
similar elements by Auwers and by Villarceau have 
been published. A recent letter, however, from M. E. 
Linis, Director of the Olinda Observatory, Brazil, con- 
tains the following elliptic elements :— 


P.p...1860. June 15d. 21h, A.M.T. 
Ws . (not given). 

a (not given). 

t Cesive IP 17. 

GQ ceveee 02921, 
Mm 

€ 

C 


eoeee@ + 
0:09724. 


105°84. 
== 20,808,000,000 miles. 
Period .... 1089 years. 
Eastbourne, Oct. 12th, 1860. 


G.F 
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RAMBLES OF A CONCHOLOGIST, 


IN GUERNSEY AND HERM, CHANNEL ISLANDS. 
rae Sea 


Berne anxious last summer to enjoy a con- 
chological ramble on some new shore, I 
turned my thoughts to the Channel Islands, 
chiefly because they were, as respects mol- 
lusca, comparatively novelto me. In con- 
versing with some naturalists, I was rather 


the peace and composure of the other. Even 
the commonest bivalve is a better sailor than 
the choicest biped, and there were moments 
in this seven hours’ voyage when I would 
rather have been a mollusc than a man. 

But Guernsey shows itself with its fretted, 


surprised to find how little was known at far-stretching, perilous rocks, and in due 
home concerning their marine fauna, nor | tirac we behold the old town rising up out of 
could J obtain any certain information as to | the sea, and sct upon a hill, while Castle 
what might be expected on those shores, and | Cornet stands forth prominently on its almost 
what might be inspected in collections and | insular rock of reddish gneiss, and attracts 


museums, in the islands which are locally so 
near, yet scientifically so distant. I there- 
fore came to the conclusion that I had better 
at once set out and examine the shores for 
myself, which I did. 

Whichever way we journey to these 
islands, there is a long and generally trying 
sea-voyage to endure. Leaving London by 
the express-train for Weymouth, I tarried 
there for the night. Icalled on Mr. Da- 
mon, the dealer in shells and fossils at that 
place, and found that not even he could give 
me full details of the shells I might expect 
in the Channel Islands. I seemed rather to 
be setting sail for a naturalist’s Ultima Thule, 
than a dependency of our own Sovereign. 
The voyage from Weymouth is some hours 
shorter than that from Southampton, but is 
quite long enough for pleasure. I was not 
fortunate in the weather, and, and in con- 
sequence, soon became nearly the sole tenant 
of the deck, which I paced with a man-of- 
War captain when all our fair fellow-passen- 
gers had hidden their charms in cabin and 
berth, and were no longer visible above the 
horizon. Who would not rather wish him- 
self a mollusc than a human biped at sea? 
The one floats calmly and easily on the waves, 
while they sadly and madly war against 


our attention, not by its architecture or 
extent so much as by its historic associa- 
tions, respocting which the guide-books will 
tell you as much as you will care to know. 
The fall of the tides here is so great, varying 
from thirty-four feet and upwards, that the 
steamers often depend upon boats to land 
their passengers. Into a boat I descend 
with boxes and baggage, and strive to reach 
the pier amidst a commotion of men, and 
women, and waves, and travelling gear, which 
again causes me to envy the quict mollusc who 
has but one box, which he always carries upon 
his back, and one vessel in which he always 
sails to the end of lis voyage :— 


‘ \cs, it were sometimes even well 
‘Lo be a sailor in a shell, 
And only touch upon the shore 
When life’s long voyage shall be o'er, 


How easy onward still to float 

In one’s own well-adapted boat, 
And ever feel one’s self at home, 
(pon the billow’s restless foam !" 

And now that I am located in that delight- 
ful locality, Park House, the Now Ground, 
Guernsey, who is to tell mo everything 
about the shells and products of the sea- 
shore hercabouts? Surely there isamuseum? 
There is a mechanics’ museum; but it is 
closed, and in vain I attempt an entrance on 
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several occasions. Only after a three weeks’ 
sojourn do I find the door fully open to me 
by the aid of a member's key. Once open, 
I discover in an upper room a very good and 
even choice collection of local shells, but 
only after I have previoasly wandered over 
the beaches and explored the coasts. Is 
there no lover of conchology resident in the 
island? There is one, but he is out of it, at 
present, and his collection cannot bo seen. 
Here then 1 am, thrown upon my own re- 
sources and conjectures, but determined to 
explore for myself. 

The common people at Guernsey care for 
their fish, but not for shells. Every Saturday 
you may walk through a fish-market not often 
surpassed. J saw twenty black marble slabs 
lining a long hall, and on them wore placed all 
the rich produce of the adjoining seas; except 
only the best fish, which so soon as caught 
are despatched to Engiand, and are probably 
sold at Southampton or Buillingsgate before 
market-day at Guernsey. Hugg erabs, how- 
ever, and crayfish remain, and crawl slowly 
on the Saturday morning over the black 
marble slabs, where they are criticized by 
would-be purchasers. Soon as the bargain is 
struck, away goes the crab or the cray-fish 
into wicker-basket, or, it may be, is held 
in the hand of the working-man. I have 
watched with some interest one and another of 
the Guernsey men mounting the hundred and 
twenty steep steps called “Constitution Steps,” 
(and they do indecd try the constitution, 
even of conchologists), or the hundred and 
fifteen, called ‘“ Clifton Steps,” with a mon- 
strous crayfish in one land, putting out his 
feelers very fecbly, and submitting to his 
captor’s grasp with an evident disposition 
to become the captor and grasper in his turn, 
if only he had an hour or two of sea-bathing 
to reste his strength. Limpets, too, are 
rey 6 t, and apparently readily sold and 

, sites eammon cockle not being so plen- 
MO here as on some other coasts. Occa- 
Mer’: saw in the market a large echinus 





or two, and these were commended to me as 
“ yood eating.” Wishing, however, only for 
the shell, and not wishing the trouble of 
clearing out its tenant, who is generally very 
unwilling to quit his tenement, even when an 
execution is put in, I left the echinus to any 
dainty purchaser of the prickly prize. 

Guernsey itself is not a guod place for 
the conchologist as respects beaches. Com- 
posed as it is of granite and gneias, its shores 
are, for the most part, rock-bound, and far 
from sandy or shelly. You may dredge off 
the coast, and I purposed to do so, but upon 
meeting at last with an amateur conchologist, 
he assured me that I should probably not be 
repaid for my dredging. In truth, dredging 
is at all times a very uncertain pursuit, and 
it chiefly repays the collector at the com- 
mencement of his work, when common shells 
are uncommon to him, and when he requires 
his drawers to be filled with the more usual 
products of the ocean. It must, of course, 
happen that the commonest shells will come 
up continually in the dredge, and the rare 
shells but seldom. The fisherman whose 
boat you take, together with himself, is well 
pleased to see you bringing up only oysters ; 
for they suit his market, if not your cabinet. 
When I finally met with Dr. L——, the con- 
chologist of Guernsey, he assured me that the 
only thing he had caught on his last dredging 
expedition was a cold. It is, however, true 
that his own fine collection of local shells 
was chiefly obtaincd by his own dredgings, 
extending through a series of years. The 
mere casual inspector of such a collection, 
all contained in a small drawing-room cabinet 
of neat drawers, would be entirely ignorant 
of the labour (though labour of love}, amd 
untiring rescarch which it represents. : «At 
the close of this paper I shall give e list of 
the shells obtained in the course of many 
years by this conchologist in the Channel 
Waters. 

There is a small beach, however, here- 
aboute, which is a locally famous and favourite 
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one. It lies on the coast of a little island 
opposite Guernsey, and apparently, when the 
sun shines brightly, just within easy reach 
of the latter. Yet it is three miles distant, 
and these three miles, in certain contin- 
gencies, may become equal to twenty in a 
steamer. This little island is Herm, hardly 
known even by name to Londoners, or, 
perhaps, Englishmen in general, and, in 
truth, hardly known to myself, until I deter- 
mined to land upon it. I am, then, to be ima- 
gined as now bound fora dayat Herm. But 
how aml toreach it? No regular water con- 
veyance plies for it. I must hire a boat, and 
thisI do. Fortunately I have the company 
of a Guernsey official, well knowing the 
island, and well known init. He has busi- 
ness to transact there; in fact, to negotiate 
the sale of the whole island, and hence his fel- 
lowship is desirable. He has no fancy for 
shells, but much for shrimps, and each of us 
can separately pursue his sport at pleasure. 
Tom Purday’s boat isready. Shell-sceker 
and shrimper are on board with their imple- 
ments, and we are about to push off, when 
down runs a lad and cries out to Purday, 
“Hold hard, here’s a lord a-coming with 
you, a great lord!” Shoreward we look, 
and sure enough an elderly gentleman is 
making his way towards us with a lady 
on one arm and a dog in the other—of 
course the lady’s dog. All now embark, the 
dog reluctantly. Off we push, and feel we 
ought to sail safely over, seeing that this 
little cutter holds a man of rank, a man of 
science, and a man of office. Vehis Cesarcm 
was Julius Cesar's word of encouragement 
to the timid boatman. What might not ours 
have been? Sundry furtive and inquiring 
glances are bestowed upon the lord. He is 
a gentleman of some sixty or sixty-five years 
of age, not very lordly looking, not very 
softly spoken. I venture a word or two, 
but am not encouraged in my attempt to be 
reapectfully social. The lady addresses a word 
or two to me, and in thas direction I find 


my civilities more highly appreciated. The 
official volunteers a sentence to the aristocrat, 
but is at once extinguished without a spark of 
hope. Tom Purday tries his tongue, but he 
had better have kept to his oar. After all, it 
seems there is most community of feeling 
between the lady and myself, seeing we are 
both bound for the same object as well as 
the same island. She has a little basket for 
shells, but it is manifest she only intends to 
conchologize in a lady-like manner. As to 
the dog, he looks up meekly at his mistress, 
and ovidently means to indicate his prefer- 
ence for the drawing-room sofa and the soft 
hearth-rug in ——- Square. Wind and tide 
being for us, we soon make Herm, and land 
upon the little but invaluable pier in due order 
of rank, the preat unknown lord first, then 
his lady (the dog with the lord), then the 
man of office, then the man of science—an 
instinctive feeling prompting him to remain 
where society would perhaps place him— 
last. 

No sooner landed than a fine, tall, sailor- 
like man, of forty-five or so, approaches the 
official. ‘Stephen, how are you?” cries he, 
grasping Stephen’s hand like avice. ‘“Ser- 
vant, sir,” cxclaims the same person to me, 
when I am introduced by the official. I am 
told that this is one of the two present pro- 
prictors of the little island. “ How many 
inhabitants have you here, sir?” I inquire. 
“About forty at present,” is the reply. 
“ Well,” I remark, “ you must all indeed be 
a happy family. None of the heart-burnings 
and jealousies of our complex communities 
ean disturb the happy forty here.” “I 
don’t know that,” is the rejoinder. ‘ What 
will you say when I tell you that some of 
us here do not speak when we meet, and that 
I and Job have not spoken for years ?” 
“ What! can this be true?” I ask, being 
about thereon to moralize. ‘“ Quite true,”’ 
interrupts the Guernsey official, “‘ and I will 
explain it to you by and by.” And he did 
explain it thus: The island was held by two 
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proprietors, who had entered into a partner- 
ship, They were unsuitable for the union, 
and the issue was, that they could not work 
together. Here then they are, dwelling in 
houses about a quarter of a mile apart, with 
none other between them; having equal 
lordship over a little sea-girt estate, and yet 
holding no communication with each other, 
except the most distant and the most indis- 
pensable. What adamaging disproof of Uto- 
pian perfectibilitics, and the more striking as 
both parties, when separately known, turned 
out to be most obliging and apparently 
amiable persons! Certainly in this, and in 
subsequent visits, I felt myself indebted to 
both for civilities which I shall long re- 
member. 

But now to the Upper Farm with the 
official. Here lives Job H——, tlic second 
proprietor, a very quict, kind man, with his 
equally kind and attentive wife. She has a 
collection of the island shells. Wer husband 
loving her loves shells, and has obtained these 
for her. One shell is a Mactra of large size 
and of some rarity. If we are correct, some 
conchological treasures here were found by 
the resident missionary—a very worthy man, 
who has charge of the forty souls here. Yet, 
strictly, there are not as imany as forty 
righteous to be found even in Herm. Who 
would expect to sce a public-house here ? 
Yet yonder is one with a flagstuff before the 
door—let us hope only for the occasional 
exoursionists from Guernsey, who sometimes 
crowd a steamboat and alight hke locusts on 
this litile domain. Let us hope, I say, that 
only the excursionists patronize the “ pub- 
lic.” At the same time, those who believe in 
romantic stories of peaccful, holy, and happy 
little communities dwelling in harmony on 
sunlit isles in emerald seas, may lcarn a little 
that is not romantic at Herm. 

The official talks for atime in Channel 
Island French to Job and Job’s wife. As 
the tide is not bw enough to allow of shelling 
or shrimping, we must amuse ourselves some: 
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how. Talking concerning the business of sell- 
ing the island suits the official and Job’s wife. 
Walking suits me, and I perambulate one 
half of the island, delighted with its marine 
views, with the opposite mound-like little 
island of Jettou, hired by an Englishman, 
at a rent of £30 per annum, for grazing pur- 
poses. Before me are the beautiful and ro- 
mantic aspects of the cliffs of Sark; another 
and larger island far out to sea, and which, 
when I afterwards visited it, proved in reality 
and in detail the fine island it appears to be 
from Herm, when the meridian sun lights up 
its steep cliffs and throws its confused rock 
masses into half shadow, and brings out the 
bright green of its summer fields, and 
brightens the clear blue of the flowing 
ocean, until the whole becomes indescribably 
picturesque, and would even justify the ad- 
jective grand. JI may perhaps, on a future 
occasion, lay before my readers an account of 
an excursion to Sark, 

The tide is half out, the talk is quite 
out, the conchologist seizes his spade and 
shoulders his prong; the shrimper shoulders 
his net; and down we both go to the sheil- 
beach. Job H—— himself will come down 
after a while, and point out the favourito 
habitats of a particular molluse. The prin- 
cipal shell-beach stretches for half a mile 
along what may be called the bick of the 
island. As we approach it we sce the lord 
and his lady leaving it with basket and dog. 
We also are attended by a dog from the 
house we have just left, 1ts name being 
Mistress, and the name of the lord’s dog 
Hidalgo. Now, Mistress entertaining no 
other notions of social rank than those which 
are common to the canine race, viz., liberty, 
equality, and fraternity, essays an acquaint- 
ance with Hidalgo. Both quadrupeds are 
well inclined, and this casual acquaintance 
might have ripened into a barking friendship, 
had not the lord suddenly wheeled round 
and dealt out with his big foot a vigorous 
kick to poor Mistress, who instantly turned 
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tail and seampered along the shore, making 
it re-echo with her complaints, and mingling 
sad discourse with the musical murmur of 
the rippling waves. Such was the last we 
saw of Mistress, of Hidalgo, of the lord and 
his lady. The latter deserved the shells she 
got, as did not Mistress the kick. Tom Pur- 
day had the honour of reconveying the lord, 
lady, and dog to Guernsey ; but we, on shells 
and shrimps intent, outstayed Purday and 
his lordly load. 

The Herm shell-beach is a favourite re- 
sort of the holiday folks, and especially the 
should-be fairer portion of them, when the 
“Queen of the Isles,” or the ‘‘ Watt,” or 
some other small steamer, makes a trip for 
the day. Onsuch occasions from one to two 
hundred persons may be scen rambling 
along the shelly strand, with multitudes of 
baskets, wherein numerous women ani chil- 
dren continually cast small shells. It is a 
curious scene when all these are busily en- 
gaged at thcir amusement in various pos- 
tures—some not by any means clegant. An 
eminent conchologist saw such a sight only 
through a telescope from Sark, and declares 
that he shall never forget it. What would 
he have said had he been among these shell- 
seekers, and on the beacli itself, as I was for 
one long fine day? What cxclamations of 
admiration and exultation did I not hear from 
dozens of small children und dozens of thin 
and stout women, and half-dozens of men to 
their better halves? Whata strange jumble 
of English and Guernsey French! What 
juvenile screams of delight, what feminine 
interjections of wonder and warning! At 
least one hundred baskets were filled that day 
with all sorts and sizes of shells, chiefly, 
however, very small ones. At evening time 
laskets were borne and children led or carried 
on board the returning steamboat, where- 
upon a brass band struck up a discordant 
bray, dreadful enough to raise Triton from 
the deep, and to madden him into blowing 
with his conch a blast that shall awe us all— 


German trumpeters included—into reverent 
silence! Ubiquitous fellows, these trum- 
peters. Only a fortnight before I had bribed 
one of these very flax-haired horn-blowers 
with a reluctant sixpence to quit my door- 
step in London! Like Mr. Babbage, I must 
be preserved from the plague of itinerant 
musicians. I thought I had escaped them 
all for one month at least, but here they 
were on the steamcr, and here they are in 
Guernsey ! 

Now, however, I am on the Herm beach 
alone, and I am at liberty to bestow my whole 
attention upon molluscs and shells. I must 
say nothing about the anemones and sea- 
weeds at present. There are shells enough 
for more than my few hours of opportunity. 
One long line of them curves round the 
beach at about high-water mark. Along 
this line alone do the excursionists pursue 
their amusement. Of course all the shells on 
it are “dead shells,” that is, their inhabit- 
ants died in them, and this gencrally impairs 
the brightness and colours of shells. There are 
limpets of several hinds, and some are rather 
desirable. The Patella athletica may be 
distinguished by the yellow colour of its’ 
tenant when at home. But when at home it 
is so firmly fixed that it is very difficult to 
dislodge it. Sitting down upon any one or 
two spots along this line, you may spend two 
or three hours in picking up an apparently 
endless variety of very minute shells, some 
of rather uncommon kinds, and many of the 
most attractive shapes and tints. During 
this one day I basketed hundreds of little 
elegant univalves and bivales, my chief delay 
and difficulty consisting ina strong inclina- 
tion to muse over each one, and to moralize 
upon the marvellous abundance of material 
beauty which the hand of Omnipotence 
has so lavishly scattered here, far away 
from cities and crowds—only to be ob- 
served by diligent use of eyesight—~and 
dwindling away, as it were, from the compa- 
ratively large limpet and cardium to the tiny 
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and scarcely tangible phasianella. We talk 
of populous cities; why, here is a still more 
populous shkellery—if I may coin a convenient 
word. London, the metropolis of the world, 
has its two or three millions of living beings, 
and we think, in naming such a number, that 
wo have attained nearly the numerical limits 
of aggregated life. Well here, on this line of 
solitary beach, are certainly as many shells 
as London has human beings, and every onc 
of these shells has had an inhabitant—living, 
breathing, enjoying itself to the full, each 
dwelling in its own house, rent-free, and 
paying no water-rates, although having range 
of the whole broad ocean, and free to put up 
where it pleased. The fact is, T mused and 
moralized so long in this strain, and felt myself 
so bewildered by attempts to conceive the 
illimitable extent of life of which these innu- 
merable shells are only a tithe—a mere mar- 
gin upon the great sea of unfounded vitality 
-—that I did not scan and cull from the 
mass of minute shells so devotedly as I might 
have done at other times, when the fit of 
musing might not be so strong upon me. 
Yet I took up one and another, wondering and 
admiring. Here, for instance, is that delicate 
little bivalve Zima teuera, which has so 
struck even the vulgar fancy that the 
Hermites call it the “angel’s wing ;” not a 
common shell is this, and how uncommon its 
fair fragility! But it would be in vain to 
particularize, even if there be any approach 
to the truth in the report of a naturalist, 
that there are at and around Herm upwards 
of forty genera of shells, and about 200 
varieties. This is not my own estimate, but is 
one given by an anonymous “ Naturalist.” 
But now it is nearly low water, and the 
tide goes out further this day than com- 
monly. Hence I have selected it for my 
visit. I hear astep behind me; it proves to be 
that of Job H——-. Now then for the benefits 
of precise local knowledge, and a favourable 
introductior to, Job! He leaves his farm for 
a quarter of an hour to aid me. I have 


already turned up a dozen yards of sand and 
mud with spade and prong. I have already 
got some good living specimens of « strong, 
not inelegant bivalve, the Arfemts exoleta, and 
also of the common solen; vulgarly, the razor- 
shell. But I have not yet obtained that de- 
sideratum, the particular living mollusc in 
the shell of which I am in particular search. 
Job knows its favourite bit of sand, its 
marine garden, as it were, which is rather 
limited. This lies between two rocks below 
the usual low-water mark. Out to it we go, 
ankle-deep in water, through muddy pools 
and over seaweed. We halt upon a reach of 
fine, whitish, silvery sand. Job curiously 
scans the moist expanse. He looks for two 
minute holes close together. One hole alone 
is useless ; that indicates the position of a 
mere sca-worm, but the two little holes, Jess 
than half an inch apart, indicate the creature 
we are inwantof. At last Job meets with the 
double orifice; instantly he dashes in his 
spade, and strives to turn up a mass of sand 
containing the orifices ina moment. But, 
quick as he is, he is too slow; for no sooner 
was hia spade in than the mollusc became 
wide-awake, and delved deeper than Job. 
Another double orifice, and another spadefal, 
but still in vain, for no shell is espied in the 
lifted mags. Practice, however, makes per- 
fect, and tle next time we discover the double 
door of the mollusc, Job slips in his spade 
so swiftly, and delves so deftly, that the little 
animal is fairly caught up in the mass; and 
upon turning this over and jover, we catch a 
glimpse of a most beautiful little white shell, 
and seize upon it with avidity. It has its 
inmate at home within its folding doors, and 
what a remarkable inmate itis! I know it 
at once to be the mollusc of that elegant 
shell, the Solecurtus candidus. This is the 
very prize I was anxious to secure. It isa 
very remarkable creature of its kind. It is 
apparently much too large for its shell (that 
is, in human fancy), and can hardly keep at 
home, unless with open doors. It is of a 
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beautiful, alightly tinted, whitish colour. In 
foreign specimens, Deshayes reports it to be 
of a brilliant orange colour, and at another 
time compares its hue with the pulp of an 





Fia. 1.—Front View. 
apricot. This one, however, more resembles 
a pale peach hue, just tinged with pink, than 
that of any other fruit. The mantle (namely, 





Fiu, 2.~—Side View. 


the external, soft, contractile skin, which 
covers the viscera and a great part of the 
body like a cloak, hence the term mantle) of 
this mollusc opens wide anteriorly, partly 
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to admit the passage of a very large foot. 
This is seen in Fig. 1, which represents 
a front view of the open shell, s, and of 
the animal, 4, inside. The semi-transparent 





Tic. 3 —Rack View. 


mantle, m, is a little torn away from the 
inside of the shell, s, at the sides, and stretches 
across and over the body, thus holding 
the valves together. The empty space be- 
tween the inside of the shell and the mantle 
18 shown by the darker shading. The curious 
glistening crucial ligament, 77/7, shines 





lis |, 
through the mantle, and scems to hold the 
animal together, in connection with its mantle. 
It is one of the most remarkable parts, unless 
we s0 distinguish the large foot, zB, which is 
seen stepping out of doors, in the front 


and side views (Figs. l and 2). Two very 
interesting siphonal tubes (ce, Fig. 2) stretch 
out from the upper part of this mollusc. 
They are united at their bases (where the 
siphonal mass is large and white), though dis- 


220 


REOREATIVE SCIENCE. 





tinctly separated at their extremities. In 
Fig. 4is shown what is very instructive, though 
I thought it very unfortunate for my speci- 
men, viz., & fracture of the two siphonal 
tubes, at their point of junction with the 
siphonal mass, d. Thus the orifices are 
shown at cc, and the continuation of them 
at the point of fracture. The annular or 
ring-like marks in these siphons show their 
contractile character, but, as is seen at a in 
Fig. 1, they are not retractile within the 
shell, though nearly so within the head of the 
sipbonal mass, and they are about half so 
retracted in Fig. 3, ee. In a fourth and 
very young specimen I have the end of these 
tubes tinged with a beautiful crimson. 

The function of these siphons is kuown 
to conchologists, and can only be briefly es- 
plained here. It is, in fact, that of the 
mechanical tube from which they are named. 
When the animal has employed its large and 
strong-foot, and thereby bored its way for 
self and shell into the sandy bed where it 
takes up its abode, generally upon a lease for 
life, it must contrive to live; and it lives by 
filtering water through its gills. This its 
pair of tubes enables it to perform through 
the double hole made in the sand, or mud, 
by means of the said tubes, or siphons. 1 
suppose the two tubes in the Solecurtus act 
in the same manner as similar tubes, not very 
different in structure in other bivalves. As 
in the instance of the large Mya, one is the 
inhalent siphon, and the other the cahalent 
siphon. 

In the ordinary state of the molluse, a 
current flows steadily into the orifice of the 
inhalent siphon, while another current rises 
up from the exhalent tube. The water which 
enters by the respiratory siphon can only 
escape by passing through the gills into the 
dorsal, and so into the exhalent siphon. 
Thus does the animal live, and not, as some- 
times supposed, upon any prey caught be- 
tween the valyes of the shell. Certain par- 
ticles) organic or inorganic, are, doubtless, 


conveyed in these currents, and these are 
collected on the surface of the breathing 
organ, and carried to the mouth. So far I 
attribute’ to the Solecurtus what is known 
of other similar bivalves; but these are 
probably some peculiarities in its habits and 
functions, which only further acquaintance 
with these uncommon molluscs can enable 
us to discern and record. I observed, on 
two occasions, the squirting out of a current 
from the siphon through one of the holes in 
the sand before I disturbed the animal. Un- 
fortunately I was not able to keep the four 
specimens I obtained alive, except for a few 
hours, and having the misfortune to be de- 
layed in my return to Guernsey, all that I 
could do when I arrived there was to put 
them into spirits, in which they now stand 
before me as subjects for my sketches. Hap- 
pily their different degrees of contractility 
have occasioned an instructive variety of 
position and display. I believe the crucial 
ligament is rarely so fully and finely displayed 
as in Fig. 1. 

Upon referring to Forbes and Hanley’s 
standard and excellent work, I find the authors 
stating that “ this curiously sculptured shell 
may be reckoned among our rarer species, 
notwithstanding that single specimens are 
usually described in the cabinets of the more 
active collectors.” The shell itself is an 
elongated oblong, though having a somewhat 
short appearance as compared with the com- 
mon solen (hence its name solen and curtusa, 
short). The valves, though sufficiently con- 
vex, are compressed in the middle, and gape 
strongly at either extremity, the apices of the 
beaks and the portion of ventral margin 
immediately opposite them being the sole 
touching points. ‘Fine specimens,” say 
Forbes and Hanley, “attain the length of 
22 inches and the breadth of an inch.” Two 
of my specimens (Figs. l and 2) are fully 
these dimensions. The same authors say that 
it has been dredged in twenty-five fathoms 
water off Penzance and the Isle of Man; 
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also at Bantry Bay, in the South of Ireland, 
and at Howth and Malahide on the Dublin 
coast. Dead specimens have been found in 
the Hebrides, Zetland, and off Caithness. 
These are all the localities given, and no sus- 
picion seems to have been entertained of the 
existence of this rare mollusc in the locality 
T have visited. I cannot find in other English 
books any allusion to this locality, and the 
only remark about the animal is, that it is 
very difficult to capture alive. 

It is, however, as well to mention that 
on a subsequent visit I could not obtain one 
single specimen, because the tide did not 
then go out far enough. Let no one, there- 
fore, suppose that a casual visit to Herm will 
be certainly successful in securing living spe- 
cimens of the Solecurtus candidus. Indeed, 
I have some doubts whether many more will 
be easily obtained un:ess by a residence for 
a day or two on the island at the precise time 
of the lowest tides. It should be added that 
Job H—— is probably about to depart, for 
theisland hasvery recently been sold to a Lon- 
don gentleman, who, perhaps, may not be so 
friendly to the incursions of shell and shrimp 
hunters, as Job and Stephen have been.* 
Should this meet his eye, let me entreat him to 
make a regular preserve of the grounds of the 
Solecurtus candidus. Already, I have been 
told, numerous specimens have been de- 
stroyed by idle youths, and I myself found 
two “ young gentlemen” amusing themselves 
with digging for them, and laying waste this 
Frecious marine sporting-ground. 

By way of warning, also, let me add that 
the navigation to and from this little island 
is dangerous, owing to the multitude of small 
sunken rocks, especially on leaving the pier. 
When I returned in the evening of the day 
I am now speaking of, I was no less time than 
three hours on the sea in sailing the distance 
of three miles, for the tide was against us. 
We had tarried too long at our pleasures, and 


* I see he advertises the letting of the island — 
November, 1860, 
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I thought I should not land at Guernsey that 
night, so tardy and tantalizing was our tack- 
ing and retacking, sailing and rowing. 

I am enabled to add a complete list of the 
Guernsey shells, which I think will be accept- 
able to conchologists, as I believe it is now 
made generally public for the first time. It 
was drawn up by Dr. L——, of Guernsey, for 
the margin of a local map of that island, and 
I may publish it the more confidently as I 
inspected Dr. L——’s collection for several 
hours, and examined the rarer shells named in 
this list, which is particularly founded upon 
his own cabinet, and that upon his own dredg- 
ings and diggings. 


TISC OF GUERNSEY SHTLTS, 


1. Torcdo pedicellata. | 27. Modioln phaseolina, 
2. Pholas dactylus. 28, 7 tulipa, 
3. 4, parva. 20, Crenella rhombea, 


Area tetragona. 


1, =) candida, 30, 


5. Gastrochiena modio-| 3). Tama subauriculata. 
lina. 32. ,, loscombi. 

6. Vencrupis ius. 133. ,, hians. 

7 Vandora rostrata. 54, ,,  tenera (Herm). 

8, : obtusa. 30. Pecten furtivus. 

) Lyonsia norvegica, 36. ,, ~—‘ tigrinus, etc, 


10 Solecurtus candidus, | 37. Argiope cistellula. 
J] Psammohia costuluta, | 38, . decollata. 
ete. | 30. Terebratula capsula(?) 


12. Lutraria oblonga. 10. lamopsis pellucida, 
13. Cardium aculeatum. | 11. Spirialis Jeftreysii, 
lt. » hodosum. 42, Chiton discrepans. 
15, »  papllosun. | 43. Haliotis tuberculata, 
16, Luema borealis, 14, Rissou lactea, 

17. —,,_~— flexuosa, 15, .,  labiora, 

1s. ,,_ ~~ leneoma. 16. »  ulva, ete. 


Cerithium metaxca. 


19. Diplodonta rotundata, | 47. 
Aclis unica, ete. 


20, Lepton squammosum, | $S. 


vl. 8, «= ¢onvexum, 49. Murex corallinus, 
22. 4, Clark. 50, Lachesis minima, 
1 ae sulcatulum. 51. Triton cutaceus. 
24. Galeomma Turtoni. | 52. Helix revelata (land 
25. Spherium — calicula- shell). 

tum. 53. Syndosmea tenuis. 
26. Mytilus ungulatus,ete.| 54. Truncatella Moutagui. 


Of the above shells several are very small 
in size, but they are by no means of small 
interest. Much might be said respecting 
several of them, which cannot now be added. 
One or two remarks must close this paper. 
Triton cutaceus (51) is a rare shell in this 
locality, but a still rarer one is Triton nodi- 
Jerws. One specimen alone is known from 
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these waters, and it has occasioned some doubt 
and disputation as to its locality. I received 
a note from a conchologist intimating his 
doubts to me respecting this very shell—the 
Triton nodiferus—which is found at Vigo, 


but not at Santander (Spain). It was 
thought that this, and some other shells, had 
been erroneously introduced into the list of 
British fauna. I therefore made it my par- 
ticular business to search out the history of 
this rare triton, and finally met with the 
gentleman who had obtained 1t from the finder. 
He gave me a circumstantial account of its 
finding, and pointed me to the shell itself. 
I cannot therefore doubt that this unique 
Triton nodiferus—unique as respects its 
British locality—was found near Guernsey, 
though I did not actually see the person who 
dredged it up. 

From the account I have given of erm 
and Guernsey, as respects conchology, it will 
be seen that the visitor who is commencing a 
collection of British shells may fairly expect 


to be rewarded by a visit to Herm; indeed 
he can scarcely select a more promising 
British locality. But of the rarer shells he 
may discover none. The Cardium papillosum 
(15) is a very rare shell, and the Galeomma 
Turtoni (24) is a treasure not easily to be 
grasped. Butif he do not procure such shells, 
he will be delighted with the scenery, on 
which we would fondly dwell, especially with 
reference to the southern coast of Guernsey. 

If any ladies adorn the party, they will 
be charmed with the miniature imitations of 
birds, formed exclusively of the Herm shells, 
which are on sale at Guernsey, chiefly at a 
shop near the Elizabeth College. These 
birds are the most perfect and admirable 
specimens of conchological ornithology I 
have ever seen. A complete poultry-yard 
costs £2 10s., and it includes some six or 
seven cocks and hens, every part of whose 
exteriors 18 exactly represented by appro- 
priate shells. 

J. R. Lerrcurip, A.M. 


THE COLOURS OF PLANTS. 


Few subjects can be more interesting, to 
observers of Nature, than the investigation of 
the causes which give colour to those beau- 
tiful flowers which line the hedgerows and 
adorn our gardens. We shall, therefore, de- 
vote a few words to explain the subject, as 
far as science has hitherto unveiled these 
mysteries of Nature. 

The leaves of the plants and the petals of 
the Jowers are composed ofa number of little 
cells, fitting more or less closely together. 
In the leaf, it is found that these cells con- 
tain a substance called chlorophyll, floating 
in a transparent liquid. This substance, 
which is supposed to be formed from the 
earbon of the atmosphere, and which consists 
of a numbér of delicate flakes, gives the beau- 
tifal green colour to the foliage of the vege- 


table world. Its existence depends on the 
action of hght; for plants, which are placed 
where the light is excluded, lose their green 
appearance, and become blanched. As, how- 
ever, the green colour is found in the pith 
and in other parts of the vegetable, from 
which light is excluded, it seems to be capable 
of being produced by other actions of the 
plant, probably by an abundance of hydrogen. 
The leaf, however, which, owing to the pre- 
sence of chlorophyll is green, does not always 
preserve this colour. In some cases, as with 
the ivy during winter, the leaf becomes dark 
and almost black; in other cases it becomes 
white, red, or yellow, producing, in fact, 
those hues which add such beauty to the 
autumn woods. In the first case, the ivy, 
the dark colour seems to be caused by the 
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absenoe of the liquid in which the chlorophyll 
floats. As spring advances, and the sap is 
sent through the veins of the plant, this dark 
hue is seen to disappear in the neighbourhood 
of the vessels, and the green colour gradually 
to spread over the whole surface of the leaf. 
The white colour seems to be caused by the 
abundance of the fluid in which the chloro- 
phyll floats; and the other tints, such as the 
red leaves of the sumach, the yellow and 
purple leaves of the vine, by the inability of 
the plant to take sufficient carbon from the 
air to preserve the former green tints. Bo- 
tanists consider the leaf to be simply a flower, 
or part of a flower, undeveloped ;* and it is 
curious to notice how constantly the young 
leaf, the frail and the dying foliage, produce 
the colours of the plant. Thus the leaves of 
the purple cineraria bear this tint on their 
lower surface. The geranium, when touched 
by frost, becomes red, leaves of the white 
grape yellow, those of the dark grape purple. 

The colours of the flowers are produced 
by similar causes. In the cells of the leaves, 
as we have said, a green substance only is 
found; in the cells of the flowers, hcsides 
those which contain chlorophyll, we find 
others in which red, yellow, and blue matter 
exist in a semi-liquid state. The interior 
cells are for the most part filled with green 
or yellow matter, and the exterior with red 
or blue. To these substances all the endless 
variety of beautiful colours which adorn the 
flowers isdue. In those portions of the petal 
which are white, the colouring matter 1s 
almost absent, and the liquid in which the 
colour floats is in excess. Again, where its 
appearance is dark, the fluid is deficient, and 
the blue or green colouring matter is in ex- 
cess. Absolute black never exists, for, how- 
ever dark the colour may seem, a careful 
inspection will always show the blue or green 
tints. The orange colour is produced by cells 
of yellow lying beneath cells of red; the 


erect part of a plant is a modification of the 


brown by the interior cells of green combin- 
ing their colour with the uppee oslie of red. 
When several rows of cells ate filled sitaply 
with liquid, and placed over cells containing 
green or blue, a glaucous appearance is pro- 
duced. ‘The purples are, of course, combina- 
itous of red and blue. 

An effort lias been made to trace all these 
different colours to modifications of the chlo- 
rophyll, and to see in the changing colour 
of the leaf the laws which produce the variety 
in the flowers. Besides the green, we have 
seen that the colouring matter of plants con- 
sists simply of three primary colours—blue, 
red, and yellow. Two of these—the blue 
and the yellow—are present in the leaf; and, 
moreover, it has been observed that red is 
only a common condition of the blue and 
the yellow; for, whilst blue flowers never 
change to yellow, nor yellow flowers to blue, 
both blue and ycllow change readily into red. 
It seems, therefore, that the colouring matter 
exists in a neutral state in the leaf, and that 
in the flower it is separated into its component 
parts, blue and yellow, and that other modi- 
fications produce the red colour. A very, 
ingenious explanation has been suggested by 
M. Marquart. Having dissolved leaves in 
alcohol, he found that if he treated the sub- 
stance he thus obtained with water, the green 
tint became yellow; whilst if he applied 
sulphuric acid (which has the property of 
absorbing the water), the green passed into 
blue. He therefore concluded that, by the 
addition of water, the chlorophyll became 
yellow, and by the abstraction of water it 
became blue. Whether this is to be accepted 
as a sufficient explanation or not, it is mani- 
fest that yellow is the predominant colour of 
plants growing in the spring, and in moist 
positions, and that blue is the prevalent tint 
on dry soils, and in the heats of summer, 

It will have been observed that the 
colouring matter of flowers consists of the 
primary colours—red, blue, and yellow— 
colours which, when united, produce white 
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light. In the case of red flowers, as the 
scarlet geranium, the colour of the flower is 
complementary to the colour of the leaf; or, 
in other words, what the leaf (yellow and 
blue) wants, to produce white light, is sup- 
plied by the flower (red). In no other com- 
bination does this occur; for, as yellow is 
the complement of purple (red and blue), and 
blue the complement of orange (red and 
yellow), these relations cannot be produccd 
in plants, one of the elements of which is 
green. The question therefore arises, What 
becomes of the light which is lost or absorbed 
by the plant? The rays of light, when they 
fall upon a leaf, are white; when they are 
reflected, we have blue and yellow rays, and 
a portion of white light. What has become 
of the red rays? Again, the light which falls 


upon yellow or red flowers, only gives us a 
part of what it has received ; in the one case 
the red and the blue is absorbed—in the 
other case the blue and the yellow. The 
different colours of white light are known to 
have different properties. The red rays 
produce most powerfully heat, the yellow 
rays yield a greater abundance of light, and 
the blue rays are most necessary for the 
germination of the plant. Does Nature, 
whilst she clothes the lilies of the field with 
beauty, abstract from the hght that principle 
which is most necessary for the growth of 
the plant? And is it this principle which de- 
nies to us the red flowers in the cold days 
of spring, but which scatters them with a 
liberal hand beneath the rays of a summer's 
sun ? Henry Hatt. 


WAYSIDE WEEDS AND THEIR TEACHINGS. 


HANDFUL IV. CONTINUED. 


eae, Saree 


Tax botanical lesson with which we termi- 
nated our third Handful of Wayside Weeds, 
left us looking at the bract of the lime-tree 
(Fig. 61), and a very distinct and well-marked 
specimen of a bract it is; but you remember, 
probably, that many bracts were not by any 
meous so readily distinguishable from the 
leaves ; indeed, that in numerous cases they 
were, to all appearance, leaves and nothing 
else, but for the fact of being supplementary 
to the peduncles or pedicels of the blossoms, 
as we see in Figs. 53, 69, and 71, even where 
the flower-leaves or bracts are indistinguish- 
able from ordinary leaves. The transition 
then is natural from a lesson on bracts to a 
lecgon on leaves. 
look around you upon the varied 
mmer landscape in England, 
ry glance over that of the 
or hedge-row you come to, will 


| give some notion of the infinite variety of 


leaf forms; and it may seem a formidable 
task in prospect to acquire a knowledge of 
them, but the interest will repay the labour, 
and the latter is not really great when the 
general rules are mastered which botanists 
employ to reduce the apparently heteroge- 
neous collection to order and classification. 
We do not seem to have moved from the 
vicinity of the lime-trees, so pluck one of its 
bright green shining leaves; or failing the 
lime-tree, gather a nettle-leaf (Fig. 72), which 
will do as well ; or, if you fear the sting, look 
for the red dead-nettle, which will not sting, 
or for a violet-leaf, or indeed for the first 
broad-looking leaf you can find. Lest, how- 
ever, you should not be in the way of any 
other leaves than those of the present num- 
ber of Recrzative Science, we furnish you 
with a specimen (Fig. 72), from which we 
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must learn our lesson. One thing is very straight lines or veins running all the length 


IF 


| 


evident, that the broad expanded portion or 
lin} or blade of the leaf is composed of two 


ve 


= / 
— 


‘“ 


ars } 
= Pky f£ j 
7 ~ Bat ih 
” aS b 
NS ad 
ae ae 4 % 23 
ae he aN ie 


In 72 —Leaf of Common Nettle «, Lomb or blade ; 
b, petiole, c, stipules, ¢, axl, ¢ e, margin, /, 
base, g, apex. 

structures, the ribs or veins, and the ereen 
pulp lying between. Tn most leaves one 
main or mid rib runs up the centre of the 
leaf, and from this the veinings of the leaf 
branch out, interlacing withone another. Jn 
some leaves, however, there are more than 
one rib to the leaf, as you may seo in thi 
common plantain (Fig. 52), if you either 
examine the plant itself, or turn to the illus- 
tration. Again, as partly exemplified in the 
lime-leaf, and also in the nettle, other ribs or 
veins frequently start from the base of the 
leaf as well as the midrib. This leaf ribbing 
or veining has much to do with determining 
the form of the leaf, and you cannot do better 
than compare its variations in any broad 
leaves you can gather. 

But now take the long thin leaf of grass 
(Fig. 56), of sedge, or of water iris; or, if 
you prefer garden flowers, take hyacinth, 
tulip, or lily of the valley ; you will find no 
branchings in these leaves, nothing but 


of the leaf. You see at once we have our 
leaves divided into two distinct classes— 
netted-veined leaves and straight-veined 
leaves. The former greatly preponderate in 
our northern regions, the latter occurring 
only in the form of grasses or small flower- 
ing plants; but in the southern and tropical 
climates this is reversed, and then the 
straight-veined leaf is found on the loftiest 
trees, on the palm, the banana, the arbores- 
cent if still grassy bamboo, whilst it charac- 
terizes also the beautiful or quaint orchidee. 
You will find, when we come to our lesson on 
classification, that these two kinds of leaves 
mark with great exactness the two great 
divisions of the flowering and seeding mem- 
bers of the vegetable kingdom. 

Let us go back to the leaves with netted 
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liu 73—Compound Pinnate Leaf of Rose, The seg: 
ments of the Icaf, a, ovate, with an acute apex 
and serrated marem, b, stipules; c, seta or 
prichle 

veins. We have, it is true, severed them 

from amass of straight-veined neighboars ; 

but, even now, when we come to look into 
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them, their number and form seem endless. latter, but do not confine yourselves to the ex- 
We do not look long, however, before we amples we have given you, but collect in as 
find another line of distinction among them- great variety as you can. When you have 
done so, we doubt not that you will find the 

majority of the leaves you gather are made 

up of two parts, the broad blade or limb, or 

leaf part proper (Fig. 72, a), and the support- 

ing stem, or petiole (5). In a certain number 

you will find a third part—or parts, for there 

: are two (Fig. 72, c)—at the base of the petiole, 

— called the stipules. In our example, the 
nettle leaf, the stipules are small, but at the 

base of the petiole of the compound roso 





Fie. 74.—Compound Palmate Leaf of 
Clover. a, stipules; b, petiole. 


selves. You know the leaf of the 
wild rose (Fig. 73), of the bram- 
ble (Fig. 29), of the clover (Fig. 
74), of some of our old friends 
of the umble-bearing class (Fig. 
36), and perhaps of the ash-tree, 
and lastly of the vetch (Fig. 34). 
Put any or all of these beside the 
leaf of the oak (Fig. 75), of the 
bryony (Fig. 76), of the lime; or, 
to 80 amore familiar plants, of 
daisy,anfGandelion, or wild gera- 
mighi@iis. 77). The difference is evident be- leaf (Fig. 73), or in many vetches, and in the 
leitbe aompound or many-pieced leaves clover (Fig. 74), you will find the stipules 
of the Lest set, and the simple-one-pieced much more fully developed. The point of 
leaves of the second. We begin with the junction of the leaf-petiole with the stem of 





Tic. 75.—Leaf of Oak. Form oblong ovate; the margin sinuate. , 
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the plant from which it springs (Fig. 72, d), 
is called the axil or axilla, and from the angle 
formed by the two frequently spring leaves, 
flowers, or buds (Fig. 69, etc). As the ribs 
and veins of a leaf give it form, and govern, 
too, its irregularities, the intervening green 
pulp, or, 98 botanists call it, parenchyma, 
makes up its substance, both being covered 
over with the skin, or epidermis, of the plant. 
Much is there to tell of the beautiful and 





Fic, 76.—Leaf of common Black Bryony. a, blad:, 
or limb, 8, petiole, ¢, stipule, d, axul, e, margin, 
entire; f, base, cordate, or heart shaped, y, apex, 
acute. 

important functions performed by leaves, 

through their veins, parenchyma, and epider- 

mis; but we have too much to say of their 
outside forms to enter into these things now. 

It seems superfluous to remind a reader 
that a leaf has two surfaces, but we do 80 to 
direct the attention to the difference in these 
surfaces in every leaf you examine, that 
difference being, of course, much greater in 
some than in others. The chief appendages 
are hairs of very varied form, from the softest 
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down, or the satiny lustre of the mountain 
lady’s-mantle, to the sting of nettle, which is a 
glandular hair, or the prickle, or seta, of 
the rose-leaf or stem (Fig 73), which is a 
hardened hair. Remember here, that holly 
prickles, with all their Christmas associations, 
are not hairs, but the hardened extremities 
of our old friends the veins. 

Remark, again, that a leaf has margin, 
base, and apex (Fig. 72, e, f, and g), and 
you have got the general outline of the leaf. 
But from the margin we get a whole lot of 
distinctive marks; for it may be entire, as 
in Fig. 76; serrated, or saw-toothed, as in 
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Via, 77 —Rounded, or kiiney-shaped Leaf of common 
Dove + foot Cranebill, cut xn rounded lobes. 


the rose leaflet (Fig. 73), or in the lime (Fig. 
G1, ete., etc.), more deeply cut or toothed, 
as in the nettle (Fig. 72) ; or sinuate, that 1s, 
cut in a wavy fashion, as in the oak (Fig. 75) ; 
lobed, as in the leaf of the common little soft- 
leaved geranium (Fig. 77); or deeply cut, 
forming the pinnatifid leaf, as in the common 
poppy (Fig. 78). The apex of the leaf takes 
many forms; for, though pointed in the 
majority of leaves, the form of the pointing 
varies much, and at times there is no point 
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at all; the leaves being either blunted in some 
way, or rounded as in Fig.77, or as in the well- 
known Indian cress; or kidney-shaped, as in 
the marsh violet. The base of the leaf, like- 
wise, has many forms ; and thus, according to 
margin, including both base and apex, we get 
the diversified shapes of foliage, which not only 
vary so much in different species, but are even 
so modified in the leaves of the same tree, 


“ That two were never found 
Twins at all points.” 






W 
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Via. 78 —Leat of Corn Poppy, deeply cut, pinnatifid, 
not compound. 

Thus the leaf of the black bryony (Fig. 76) 
is aptly described as heart-shaped from its 
base, acute from its apex, and with an entire 
margin ;* that of the lime (Fig. 61) as less 
distinctly heart-shaped, but with serrated 
margin. The leaf of the plantain (Fig. 52) 
is a broad ovate; and each individual leaf 
of the woodruff (Fig. 45) is lanceolate, 

* The black bryony, 8 very common wayside weed 
in England found twining among the hedges, is an 
exception to the rule of netted and straight-veined 


leaves. Jt belongs, in everything but its leaves, to 
the straight veins. 
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or lancet-shaped, but approaching the linear, 
or line-shaped, leaf which we see in the 
harebell (Fig. 47), or in the grass (Fig. 56). 
Each leaflet of the rose (Fig. 73) is ovate, 
acute, and serrated; of the vetch (Fig. 34) 
ovate and entire. In the leaf of the poppy 
(Fig. 78) we find the cutting so deep that it 
almost approaches the compound leaf, and 
the same occurs in the leaf of the ragwort 
(Fig. 44), in which also we sce the example of 
the lyrate leaf, which is, however, still better 
exemplificd in the leaf of the common turnip ; 
and this cutting up into segments, without 
the leaf being compound, appears strongly 
in the wild chamomile (Fig. 43). Then we 
lave shield-shaped, and arrow-shaped, and 
spear-shaped leaves (as in Fig. 71), lobed 
leaves of all varieties, and many others which 
it would not come within the scope of these 
papers to enumerate and illustrate, and which 
will best be studied from the cullings of the 
waysides, referring the leaves of each plant 
to the description given in the Floras. 

The rose, the vetch, the ash-tree, have 
truly compound leaves, that is, are composed 
of a number of leaflets arranged upon a 
ecntral petiole, and jointed more or less dis- 
tinctly to it, forming what is called a pinnate 
leaf, in distinction from the radiating or 
palmate compound leaf of the clover (Fig. 
74), of the strawberry, etc. etc. The umbel- 
bearers, among others, offer us a large variety 
of compound leaves. 

You will call to mind that, in describing 
a perfect leaf, the petiole, or footstalk, was 
given as one of ihe parts; but long before 
this we expect you have discovered that 
there are many leaves which have no petiole 
at all, but are directly attached to the main 
stem. These are called sessile, or sitting 
leaves. When the attachment is a simple 
one, when the leaf is not only closely at- 
tached to the stem, but is prolonged down 
it, a8 you will find in the thistle, it gets the 
name of decurrent, or running down leaf; or 
when it more completely envelopes the stem, 
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it becomes sheathing, a# in the grass (Hig. 66). 
In the common tessle, the pairs of opposite 
leaves join, or grow completely round the 
stem, and then are called connate; whilst a 
perfoliate leaf ia one which the stem seems, 
as it were, to perforate. Lastly, some leaves 
appear to have no stem whatever to be at- 
tached to, a8 in our friend the plantain, and 
then get the name of radical, or root leaves. 
Whorled leaves are those which are arranged 
round the stem, as in the woodruff (Fig. 
45). As yet the leaves we have been 
dealing with have all been true leaves, but 
many plants show, in the first stage of their 
growth, a leaflet, or pair of leaflets, which 
are totally distinct in form and appearance 
from all that succeed them. These first 
leaves are the cotyledonary, or seed-leaves 
of the plant. If you have ever planted a 
lupin-seed, and watched its growth, or car- 
ried your horticulture so far as to sow some 
mustard-seed, you will know what is meant ; 
but if not, you may soon do so, either by 
trying the above, or using your eyes in your 
next spring walk, when you will find under 
every hedge crowds of little seedlings throw- 
ing up their first seed, or nursing, lcaves, 
and pushing out from between them their 
true leaves, as you see in Fig. 79. 

One more point connected with leaves, 
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and we have done, fearing almost that you 
are already tired of us. You have not 
forgot that in our talk about blossoms, it 
was mentioned that botanists took diatinotive 
plant-characters from the folding of the 
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Fia. 79,—Seedling Pant. a, cotyledonary, or seed- 
leaves, b, true leaycs. 
flower in the bud, before opening—from the 
wstivation, as itis called. In the same way 
are characters taken from the leaf before 
expansion—in this case named vernation. It 
is sufficient here to mention the fact. 
SPENCER THomson, M.D. 


SPICULES OF MARINE ZOOPHYTES. 


Avone the multitude of objects which the 
microscope has revealed to us, there are few 
more remarkable or beautiful than the cal- 
careous bodies called spicules, which are 
found in countless multitudes in the skin 
and flesh of certain marine animals. These 
minute objects are all but invisible to the 
unassisted eye, most of them, when cleared 
from extraneous matter and mounted on the 
iets slide, appearing like a little of the finest 
Ust, 


It might hardly be anticipated that the 
skin of a sea-slug would abound in regular 
forms that seem to be fashioned out of the 
purest crystal, and in such numbers that 
a particle of the integument the size of a 
pin’s head contains many scores. When 
mounted for examination by the microscope, 
they are usually separated from the investing 
tissue, and all traces of their arrangement in 
it are thereby lost; but it has been ascer- 
tained that in some species, at least, they 
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are grouped with considerable regularity, 
and their office appears to be to impart 
greater strength and firmness of texture, 
while, in a few cases, they may supply the 
place of what we might consider more eff- 
cient instruments of progression. They are 
usually imbedded in the skin, in such num- 
bers that it is difficult to get a clear view 
of their forms until they are cleared from 
the surrounding tissue, and spread abroad 
on the glass. This is done by immersing 
the whole in some solvent which will remove 
the skin, or soften it so that it can be washed 
away, leaving the spicules behind. As acids 
would dissolve the calcarcous spicules to- 
gether with the skin, and thus defeat the 
object, a strong alkaline solution is used. 
A portion of the integument is placed in a 
test-tube, or watch-glass, and a little liquid 
potassx is poured over it; the whole is then 
boiled over a spirit-lamp, being careful that 
none of it spurts into the cyc, and when 
sufficiently separated it is suffered to cool ; 
the alkali, etc., is then washed away by filling 
up with pure water several times, allowing 
the spicules to settle, on each occasion, before 
pouring off. Ifto be mounted permanently, 
they are shaken up, and a drop is placed on 
a slide and evaporated to dryness, it is then 
covered with Canada balsam and thin glass 
in the usual way. They are beautiful objects 
however they are viewed, but they show to 
most advantage by “black ground” illumina- 
: tion, which gives 
ve them a lovely sil- 
very aspect, or by 
polarization,y hen 
they exhibit the 
most vivid col- 
ours. Fig. 1lshows 
the spicules of 
the curious zoo- 
phytes, frequent 
on some parts of the coast, called ‘sea paps,” 
or “dead men's fingers ” (Aleyonium). Mr, 
Gosse describes them as “short thick cylin- 
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Fie, 1.—Sea Paps (Gosse.) 


ders, each end dilated into a star of five or 
six short branches, which are again starred 
at their truncate ends.” He also figures a 
more elaborate form belonging to the same 
species. An alcyonium, from the antipodes, 
showed spicules ranging from 1-200th, to 
1-8th of an inch in length; the latter 
must have been giants of their kind. The 
well-known sea fan, or gorgonia, so often 
brought from tropical countries and kept as 
a curiosity, may be noticed to be covered 
with a whitish incrustation, this coating is 
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simply the dried flesh of the zoophyte, charged 
with spicules more or less resembling Fig. 2; 
the form varying with the species. They 
may be obtained by boiling a fragment as 
before directed, when the spicules will fall 
from it in a shower, leaving the stem black 
and bare as a winter branch. Fig. 3 shows 
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Fia, 8.—Muricea elongata (after Carpenter), 


more regular forms from an allied species, 
Muricea elongata. Spicules of a very elon- 
gate figure, and exhibiting a kind of twist, 
are furnished by the remarkable zoophyte 
termed the sea pen (Pennatula), better 
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known for ita phosphorescent property. 
One is represented in Fig. 4. The exami- 





Fia. 4.—Sea Pen (Hoy). 


nation of very thin sections of the ordinary 
red coral shows it to consist of an aggre- 
gation of spicules, not unlike those of 
alcyonium. ‘The different species of ea- 
cucumber, which occur on various parts of 
our coast, are plentifully provided with these 
spicules. Mr. Gosse compares them to several 
dumb-bells soldered together according to a 
regular pattern ;* another form is figured 
by Carpenter. One of the tribe, Pentacta 
pentactes, is often sold by aquarium dealers. 
Fig 5 shows some of the forms secn in the 





Via, 6 —Sea Cucumber. 


extreme end of a tentacle, snipped off with 
fine-pointed scissors, and treated with liquid 
potasse. The animal takes little notice of 
the trifling wound thus inflicted, and proba- 
bly in a short time reproduces the injured 
member, as its kindred are known to do 
with their digestive organs, after voluntary 
parting with the same. The spicules figured 
are magnified 100 diameters; more symme- 
trical forms, not unlike the frame of a pair 


* See “ Evenings at the Microscope,” p. 858, 
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of spectacles, are frequently seen among 
them. 

Closely allied to the sea-cucumbers (Holo- 
thuriade) are the Synaptide, stated to be 
common in the Adriatic and Mediterranean 
Seas; the slide from which the spicules in 
Fig. 6 are drawn, however, is labelled “ Mer- 
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Rouge.” Their form in this tribe is most 
singular, a perfect anchor of glass without 
the “stock.” Though usually separated from 
the perforated plates by the process of pre- 
paration for the microscope, in the living 
animal they are hinged together as shown at 
a, in such manner, apparently, as to allow 
of sone movement, Tho “flukes” of the 
anchor stand above the surface of the skin, 
and, probably, assist in the progression of 
the animal, which is destitute of the ambu- 
lacra, or sucking-feet, possessed by the ZZolo- 
thurie@. Messrs. Smith and Beck are now 
furnishing slides of tho skin of Synapta 
inherens, showing the spicules tn situ; in 
this species they are slightly less elegant 
and smaller than those in the figure, which 
represents the spicules of S. vidtata mag- 
nified sixty diameters. 

A species nearly allied to the last, and 
also a native of the south, the Chzrodota 
violacea, is furnished with spicules as singu- 
lar as those of the Syxapta, though of very 
different form; they closely resemble a wheel, 
as represented in Fig. 7, the spokes varying 
from four to six, the whole being very thin, 
and the inner edge of the hoop minutely 
toothed. There is a British species, but it 
ig not yet known if it possesses these remark- 
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able plates. Many marine animals, besides 
those named, are known to be furnished with 
these calcareous bodies, mostly radiata of 


Q © 


Fra. 7 ~—Chirodota violacea. 


the zoophyte or echinoderm sections, but they 
also occur in the pretty Doris, one of the 
mollusca, and it is probable that many new 
and curious forms would be brought to light 


if those who meet with the foreign species 
of these groups would bring them home, 
or even pieces of the skin dried, and place 
them in the hands of microscopists for exa- 
mination. 

In contemplating these delicate objects, 
as in a thousand other instances, one can 
scarcely fail to be struck with the amount 
of beauty and ornament which the Creator 
has thus buried, as it were, out of our sight, 
and which would never have been known, 
but for the instruments which man has con- 
trived in the later stages of his civilization. 

Grorar GuYON. 


OZONE. 


Ir has been a matter of popular observation, 
for some centuries now, that when a power- 
ful flash of lightning is discharged near to 
an observer, a peculiar smell is experienced, 
somewhat pungent in character, and resem- 
bling no other smell with which popular ob- 
servers are at all acquainted. Some of these 
Bagacious people have declared that they 
distinctly perceived the smell of sulphur, or, 
to use their own language, brimstone. 

There has ever existed, however, and, in 
later times, in increasing numbers, a reflect- 
ing, questioning, hesitating, class of men— 
men of q metaphysical turn of mind—who 
refuse to place too much reliance on the evi- 
dence of the senses; and these, after well 
considering the phenomena in question, and 
the general character of the witnesses, came 
to the conclusion that the fancied smell was 
mere fancy without the smell. It was so 
very easy, they averred, to connect the blue 
tint of the lurid lightning with the appear- 
ance of burning sulphur, and then imagine 
they could aggually smell it, 

At leugth, the phenomenon presented 
iteelf under a different shape. It was found 


that when aseries of electric sparks was sent 
through a vessel containing pure oxygen, a 
peculiar smell was also experienced. And 
that when water was clectrolyzed, that is, de- 
composed by voltaic agency, the same smell 
was perccived about the pole which attracted 
the oxygen to itself. 

It does not appear to be well established, 
whether or not any one who has made him- 
self familiar with the experiments just 
named, has also had an opportunity of com- 
paring the generated odour with that sup- 
posed to accompany the lightning flash. 
Moreover, flashes of lightning are not exactly 
the sort of article that one likes to be brought 
into too close proximity with, so that it is 
probable there will ever be some doubt about 
the identity of the two odours, if, indeed, 
that of the lightning really exists. 

Be this as it may, the opinions of respect- 
able folks, like those who make experiments 
with electrical machines, and resolve water 
into its constituent gases, are not to be trifled 
with, even by beings so august as metaphy- 
sicians ; and these latter have decided, I be- 
lieve, with their characteristic wisdom and 
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good taste, that the electrical experimenters 
are quite capable of forming & judgment on 
the subject for themselves, and that if they 
form s wrong one they are sure to find it 
out sooner or later, and substitute for it a 
better. 

Now let us collate the observations and 
experiments of some of those philosophers 
who have paid particular attention to this 
subject. Among these philosophers, M. 
Schonbein, of Bale (indifferently written 
Basle or Basil), has pro-eminently distin- 
guished himself. Professor Faraday, of the 
Royal Institution, and Dr. Andrews, of Bel- 
fast, have done much to throw light on the 
question; as have also MM. Frémay, Bec- 
quere], and Baumert, in France. 

Of course the first thing to ascertain was 
the cause of the odour—that is to say, whe- 
ther it was the result of some change effected 
in the elements acted upon by the electric 
fluid, or to the liberation of some new sub- 
stance with which chemists hitherto had been 
unacquainted. Most of the investigators 
above named came to the conclusion that the 
odour resulted from a curious change in the 
oxygen, by which it was completely altered 
in its nature and properties, while it con- 
tinued, notwithstanding, to be oxygen still, 
and oxygen only. Similar transmutations of 
other elements were already familiar to che- 
mista. Thus, the element sulphur may 
assume, besides the yellow crystalline form 
in which it is so well known, the consistency, 
flexibility, and colour of darkened India- 
rubber. The element phosphorus is well 
known in the form of a whutish, crystalline, 
soft, and pliable mass, having a strong smell 
and taste, deadly poisonous, and bursting 
into flame at a temperature scarcely exceed- 
ing that of the human body, but it can be 
made to assume the form of a dark red, 
amorphous, hard, and brittle mass, without 
smell or taste, and, as far as we know, devoid 
of poisonous qualities, while no heat or fric- 
tion has hitherto kindled it, for at the tem- 


perature of 600° it is reconverted into its 
original condition of ordinary phosphorus. 
Further, the element carbon is well known 
to every one in the widely dissimilar forms of 
common charcoal, plumbago (black-lead), and 
the diamond. 

This demonstrated existence of the same 
body in another form is called allotroptem, 
and the substance under this new agpect is 
said to be allotropic. Thus, the oxygen acted 
upon and altered in its properties by the 
clectric spark may be denominated allotropic 
oxygen. The name, however, is found in- 
conveniently long, and hence M. Schénbein 
gave it another, derived from one of its most 
notable qualilies—its strong and peculiar 
odour. He called it Ozonx, from the Greek 
d¢w, I smell. 

Still it would not be wise to conclude too 
hastily that ozone has always this constitu- 
tion; for Baumert, after paying considerable 
attention to the subject, came to the conclu- 
sion that it was a compound body, consisting 
of three equivalents of hydrogen with one of 
oxygen (OH.), and hence denominated a ter- 
oxide of hydrogen. Some chemists of emi- 
nence, after examining the evidence which 
each brought to bear in support of his 
theory, supposed that there must be two 
ozones, exactly or nearly similar in their re- 
actions, but differing in composition. But 
Dr. Andrews, on repeating Baumert’s experi- 
ments with the utmost caution, came to the 
conclusion that, even in this case also, tho 
observed reactions were due to allotropic 
oxygen, and not to any compound whatever 
of that element with hydrogen. With this 
doubtful point we shall not concern ourselves 
further. If any reader of ReoRgativs 
Science has time and means at his disposal, 
and has a desire to distinguish himself by 
an investigation of the problem, he will ao- 
quire a tolerably clear idea of the point to 
which former experimenters have conducted 
it by reference to the “ Philosophical Trans- 
actions,” part i., 1856; for June, 1857; and 
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January, 1859. He may acquire further in- 
formation by reference to Erdmann’s “ Jour- 
nal fiir Praktische Chemie,” vol. 1, p. 259 ; 
vol. lii, pp. 135, 183; vol. lii., pp. 51, 
65, 321, 501; vol. liv., p. 65. It will be 
sufficient to note here that the ozone of which 
we speak is, or is generally supposed to be, 
that which consists of allotropic oxygen, and 
that only. 

There are many ways of preparing this 
curious substance, but, before explaining 
them, we must have at hand a test-paper, by 
means of which we may judge of the pre- 
sence or absence of ozone, when we have 
reason to suspect either the one or the other. 
Schénbein’s test is a very delicate one, and 
is thus prepared :—Take 

Iodide of potassium 

White starch 10 parts. 

Distilled water . . 200 parts. 
Boil them together in a flask about a minute, 
not longer, and, when cold, saturate slips 
of white blotting-paper with the solution. 
When dry, or containing only hygromctric 
moisture, they are ready for use. In apply- 
ing these papers for the purpose of testing, 
they should be placed in the atmosphere 
supposed to contain ozone, and left there for 
several minutes if the presence of ozone is 
doubtful; but if it be suspected that ozone 
exists in considerable quantity, a few seconds’ 
exposure of the test-paper to an atmosphere 
containing it will be sufficient. On with- 
drawing the paper, moisten it with water, 
when it will become more or less deeply blue, 
according as ozone exists in greater or less 
abundance, or according to the time the 
paper has been exposed to its action. Sup- 
posing we have a supply of these tests now 
at hand, we may proceed with our expla- 
nation of the methods by which ozone is 
generated. 

The best is, to send a series of electric 
sparke tlrough a tube containing pure oxy- 
gen. But this is a difficult and inconvenient 
method, and is never had recourse to except 
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in those cases where absolute purity is 
desired. A more ready way is to take a 
glass vessel with a good wide mouth (Fig. 1), 





and cover the bottom with distilled water. 
Then take one of your test-papers, and hold in 
the bottle for a minute or so ; moisten it, and 
observe that no change has yet taken place, 
and the testis quite unaffected. Now take 
a short stick of phosphorus, and scrape it 
clean in ordcr to remove the coat of oxide 
which always gathers round that substance 
whenever it is exposed to the air; throw it 
into the jar as at a (Fig. 1), and see that it is 
only about half covered with the water. As 
soon as the dry portion of the phosphorus 
becomes luminous, and phosphorescent fumes 
rise towards the top of the jar, it may be pre- 
sumed that ozone is in process of formation, 
and will in about a minute be ready for tho 
test. 

While the process is going on, let us add 
a precaution or two. In order to facilitate 
the action of the phosphorus on the atmos- 
phere, the jar and surrounding air should be 
hept as near as may be at a temperature of 
60°. If tho temperature be higher than this 
the phosphorus might inflame; indeed, at 
this temperature such an issue is not impos- 
sible, and should therefore be also provided 
against by covering the mouth of the jar 
with a loose cap, so that no harm might arise 
from the spattering of the ignited phosphorus, 
which would certainly attend its combustion 
in contact with water. 

Let us now remove the cover from the 
jar, and hold a slip of the test-paper in the 
ozonized atmosphere. Remove it after a few 
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seconds, moisten it, and see if any change 
of colour results. If not, let the paper re- 
main a longer time, say an hour, and try 

‘n. Unless some of the foregoing precau- 
tions have been neglected, it is scarcely likely 
to fail; but if it should, the cause of failure 
may be sought for (1) in the temperature of 
the room; (2), in the imperfect scraping or 
subsequent reoxidation of the phosphorus ; 
(3), in the impurity of the iodide of potassium, 
of which the test-paper was made; or (4), in 
the impurity of the water used. 

Before detailing other experiments, we 
will describe a second easy way of generating 
ozone ; the experimenter may then use which 
he likes in his future recreations. Take the 
jar B (Fig. 1), insert a slip of test-paper, and 
observe that no change takes place ; indicat- 
ing that no ozone is present. Throw into 
the jar a small quantity of ether; test again , 
still no change. Agitate the vessel slightly, 


so as to fill it with vapour; test again; no | 
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race of ozone even yet. Now take a glass 
rod, about a quarter of an inch in diameter ; 
heat it in the flamo of a spirit-lamp (or gas- 
Jamp, if you take care to remove the deposit 
of soot that collects upon it) till it becomes 
as hot as the hand will bear without incon- 
venience. Immerse it in the ether vapour, 
and hold it there a few seconds; traces of 
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ozone will now, most probably, be immedi- 
ately indicated by the test. If not. or if the 
traces are very faint, make the rod a little 
hotter than the hand can bear, and immerse 
it again. It is not likely that any difficulty 
will be experienced now in obtaining evi- 
dence of the presence of ozone. But should 
there he, the difficulty must be met by try- 
ing the rod at a somewhat lower or higher 
temperature. Experience alone will guido 
the experimenter in this matter. Suffice it 
to say, that if the rod be cold, no ozone will 
be generated, and that if 7t be doo hot, any 
ozone that may be generated will be imme- 
diately destroyed, /.e., reconverted into com- 
mon oxygen. 

In fact, this latter phenomenon affords a 
demonstrative proof of the identity of ozone 
with oxygen. For if pure ozone be passed 
through a red-hot glass tube, it comes out at 
the end in the form of ordinary oxygen, and 
that purely. 





Eather of the methods above described 
will yield ozone in sufficient abundance, and 
of sufficient purity, for the experiments which 
follow. The eapcriments selected are those 
which require no expensive or complicated 
apparatus; all others being rejected as un- 
suitable to our present purpose. 

Exp. 1.—Fill a jar (4, Fig. 2) with water, 
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cover the mouth with a piece of cardboard, 
invert it, and place it in the trough so that 
the mouth shall fall a little below the surface 
of the water. Fill another jar (n, Fig. 2) with 
a thoroughly ozonized atmosphere, one that 
has been some five or six hours in process 
of formation, by means of phosphorus, invert 
it, plunge it mouth downwards into the 
water, bring it carefully under the mouth 
of the jar 4, and gradually turn its mouth 
upward so as to decant the air from B into 
A. By this means, any phosphorous acid 
that might be floating in the jar, and which 
might interfere with our experiments, will be 
completely dissolved by the water, and the 
ozonized atmosphere in the jar a will be suf- 
ficiently pure. 

Exp. 2.—Into a small glass or porcelain 
capsule (Fig. 3) place a little water, coloured 
with solution of sulphate of 
indigo. Let it down gently 
into the jar prepared by Exp. 1, 
and observe that the solution 
loses its colour; in fact, is 
bleached. Here we perceive an 
analogy between ozone and 
chlorine. Ordinary oxygen pro- 
duces no such effect. 

Whon it is remembered that 
bleaching used to be performed by exposing 
fabrics alternately to the action of water and 
that of sun and air, it may be worth an in- 
quiry whether the result was not due to the 
action of ozone formed naturally in the at- 
mosphere, which we shall presently see is a 
common occurrence. 

Exp. 3.—Propare another jar of ozonized 
air. It will not be necessary to transfer 
this water, having in the former experiment 
satisfied ourselves that the observed reaction 
is due to the ozone and not to the vapours 
of phosphorous acid. Now, take a piece of 
putrid meat, oy any other decaying animal 
substance, -.nmerse it in the jar, and let it 
remain for a minute, or longer, if found neces- 
sary ; On removing it, it will be found to be 
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completely deodorized. Here again we per- 
ceive an analogy between ozone and chlorine; 
for the disinfecting and deodorizing powers 
of chlorine are well known and frequently 
employed. 

It should be noticed that when the piece 
of meat is dry, and consequently covered with 
a sort of cuticle, the action of the ozonized 
air is not readily manifest. Hence, itis de- 
sirable that the putrid substance should be 
well moistened before immersion in the jar. 

Exp. 4.—Into a jar of ozonized air sus- 
pend a thread, or thin slip of India-rubber. 
After a few minutes it may be withdrawn, 
when it will be seen that the ozone has so 
affected it as to render it rotten, and deprive 
it of its characteristic tenacity. This is a ro- 
markable result ; since India-rubber is used 
for many purposes in the laboratory, on ac- 
count of the resistance it offers to the action 
of most acids, alkalies, and gases. But ozone 
acts upon it with such violence that it cannot 
be used in any of those experiments in which 
the two are liable to come into contact. Dr. 
Andrews asserts (‘‘ Phil. Trans.” part i. 1856, 
p. 3), that India-rubber is attacked with such 
violence by ozone, that even when diluted 
with 1000 times its weight of other gases, a 
tube of this material is perforated by it in a 
few minutes. 

Erp. 5.—Put a slip of silver-leaf into a 
similar jar, taking care that ozone exists in 
tolerable abundance. The silver will be 
speedily attacked by the gas, and changed 
into oxide of silver—a powdery, crumbling, 
substance, without any of the lustre and 
tenacity of the metal. 

As we have just spoken of an “ abun- 
dance” of the gas, we may here stop to ob- 
serve that we by no means intend to convey 
the idea that the jar is to be full, or nearly 
full of it. Even when pure oxygen is acted 
upon by either the electric spark or phos- 
phorus, a comparatively small portion of the 
gas is converted into ozone. It is obvious, 
therefore, that when atmospheric air (con- 
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taining four-fifths of nitrogen) is ozonized, a 
atill smaller proportion can be expected to be 
formed. <A consideration of this fact is ne- 
cessary to prevent our expecting too much 
in the way of reaction in any given experi- 
ment. 

Exp. 6.—Test a jar of ozonized air, and 
assure yourself of the presence of ozone in 
the usual way. Let down into the jar an 
open capsule (Fig. 3) containing peroxide of 
manganese, aud let it remain for a short 
time. Test again; and all trace of ozone 
will have vanished. The ozone will have 
been converted into ordinary oxygen. This 
is an illustration of that curious phenome- 
non called catalysis, a term applied to that 
influence which certain bodies exert upon 
chemical changes by their mere presence, 
without entering into combination, or suffer- 
ing in themselves any change whatever. 

If any of the foregoing experiments be 
attempted with pure oxygen, or with ordi- 
nary atmospheric air, the result will contrast 
forcibly with those above indicated. 

Let a mouse or any small animal be placed 
in an ozonized atmosphere, it speedily dies. 
This might be expected, since, if a small 
quantity of such air be inhaled, its irritating. 
chlorine-like qualities will immediately be 
manifest. From this it may bo inferred 
that its presence in the atmosphero in too 


great quantity would prove injurious to 
health. 

On this question philosophers have spe- 
culated largely, and have arrived at widely 
different, though perfectly consistent con- 
clusions. Dr. Wolf, of Berne, thinks that 
its presence is a cause of disease. Others 
have decided that its presence in moderate 
abundance is an essential condition of health. 
We must, however, reserve our considera- 
tion of this question for a future opportunity. 
It will be sufficient to observe here that 
ozone is formed in some localities naturally, 
and under certain circumstances abundantly ; 
so that before any safe conclusions can be 
formed respecting its influence, observations 
and experiments must be extended and mul- 
tiplied. And here lics the importanc®of the 
subject to those who find recreation in mcteo- 
rological pursuits. Let the character of 
ozone be understood, an interest in its opo- 
rations awakened, and a ready means of do- 
termining its absence or presence be devised, 
and we mizht hope to have observers in every 
part of the kingdom, who would offer contri- 
butions to our meteorological statistics, with- 
out which we are in danger of forming hasty 
generalizations and jumping at conclusions 
which subsequent investigations may compel 
us 10 revise or even abjure. 

R. BirHe.t. 


OUR OLD NEIGHBOUR THE SPARROW. 


Tue house-sparrow enjoys a pretty exten- 
sive popularity, for he forces himself into 
notice by his comical audacity; and he enjoys 
also a notoriety by no means enviable, by 
his bold exercise of a will of his own in 
his association with man—not because he 
loves hima, but for what he can get. If the 
sparrow is brought into court as an impu- 
dent thief, I am ready, brief in hand, to act 
as counsel in his defence, and very hard I 


shall plead to save him from having his neck 
twisted. He's an old neighbour—I have 
known him from childhood—never did harm 
to me or anybody else—always did his best 
to make music in the housetop gutter—asked 
for no arbitrator when engaged in a quarrel, 
as he very often has been, and always fought 
it out with clamorous iteration of the motto, 
‘May the best beak win.” The prisoner at 
the bar certainly did draw a few ears of 
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wheat from the prosecutor's rick, but they 
were his fair wages for work done months 
before; and the custom of prisoner's com- 
munity is to act in their own right, and help 
themselves to their proper dues. He comes 
of an ancient family; and though much has 
been said against him and his ancestors, he 
is not to be condemned on er parte libellous 
aspersions; and if the question of character 
is to be raised at all, I must trouble the court 
with a sketch of his history. 

In the great republic of birds, the sparrow 
holds a decidedly respectable place. Of the 
genus Passer, he is the Passer domesticus of 
Aldrovandus and Wildenow, Ray and Selby, 
As a member of the great family of Finches, 
he is better known as the Fringilla domes- 
tica of Linnzus, Pennant, Montagu, and 
Yarrell, the last of whom has said less about 
him than he ought to have done. Cuvier 
and Fleming describe him as Pyrgita domes- 
tica; and he has a few other classical names 
in good books that are almost forgotten. Asa 
sparrow he claims kindred with all that’s old 
and hearty in the rural life of England; for 
the Saxons, who gave our out-door lares such 
pretty names as merle and mavis, knew our 
neighbour as the sparwa, a word which came 
to them from older etymologies, and which 
simply signifies a bird of active habits, a bust- 
ling busy-body, one who delights in making a 
feathery fuss. The modern form of the word 
has been long in use. Wickliffe translates 
the well-known passage, St. Matthew x. 29, 
“Whethir two sparrowis (fwegen spearwan, 
A. S.) ben not sold for an halfpeny, and oon 
of hem schal not falle on the erthe withoute 
your Fadir.” So, in another version, of 1551, 
“Are not two sparowes solde for a farthyng? 
And none of them doth lyght on the grounde 
withoute your Father.” The use of the spar- 
row in illustration of our heavenly Father's 
care for us, in that sweetest of the Saviour'’s 
homilies, derives its chief point and force 
from the fact of the sparrow’s close associa- 
tion with man, as one of the commonest of 


common creatures. To sever the connection 
utterly, you must hie to some stony and 
unpeopled desert; there you will find no 
sparrows; but if you erect one solitary hut 
in the waste, they will find you out, and 
share your company along with the tufts of 
grass that are sure to take root at your door- 
step. Nature has provided three humble 
companions for her paragon, man, and they 
are the tuft of grass, the groundsel, and the 
sparrow; and wherever man tills the soil, 
and makes himself a home, these will be the 
tenants of his threshold. Nowhere is the 
sparrow more plentifully distributed than 
in these islands; and it extends its range 
beyond them to Orkney and Shetland, to 
Denmark, Norway, and Sweden, thence, 
southwards, it ranges over Germany, France, 
Spain, Portugal, and Northern Africa; in 
the south-east, over Italy, Corfu, Dalmatia, 
and the Ionian Islands, and Yarrell adds 
Trebizond, the Nubian Mountains, the Him- 
alaya, Nepaul, Calcutta, and the Deccan, as 
places of its residence far away, in every one 
of which it insists on enjoying human society, 
and desires to be esteemed a friend as well 
as a neighbour. How is it then that his 
history has never been written? How could 
Yarrell content himself by dismissing him 
in a mere page or twoP and why did Neville 
Wood, Esq., try his pen upon him, only to 
abuse himP He has beauty; but you must 
see him in the bright holiday attire he wears 
in the fresh air of the country, for in towns 
his garments are always sooty, through his 
habit of burrowing in deep holes under grimy 
tiles and slates, and the rarity of his ablu- 
tions. The London sparrows seldom wash ; 
but, as if rejoicing in the murk that sur- 
rounds them, prefer a good dusting in a 
garden-path, or a highroad; and as the roofs 
and tree-tops where their social mectings 
take place are begrimed with smoke, their 
uniform assumes the character of spoilt sable 
—neither a good black nor any other colour. 

The length of the house-sparrow is six 
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inches. The females are fuller-bodied, and 
generally more bulky than the males; and 
during the breeding season the males are 
sleek and sprightly, and very easily distin- 
guished from their rather sedate partners. 
The top of the head and cheeks are bluish 
ash-coloured, the rest of the upper parts 
chesnut brown, with blackish centres; some 
of the smaller wing-coverts are tipped with 
white; the rump is pale brown; tail dark 
brown with pale edges; there isa faint stripe 
behind the eye, along the chin, and the 
throat; in the male black, in the female 
blackish brown. The under parts are dull 
grayish drab. In a town-sparrow these 
colours are so muddled by the intermixture 
of soot, as to be distinguished with difficulty. 
In the country sparrow they are definite and 
striking, and entitle the male birds, at least, 
to favourable consideration for their beauty. 

The sparrow is a sociable bird, and in- 
variably forms communities, large or small, 
according to the accommodations of the 
neighbourhood. When they select a place 
of residence, it is not merely that one pair 
may build and rear their young, but that a 
sparrow colcny may be established. This 
tendency to colonize influences at least one 
peculiarity of the bird’s instinct in a modify- 
ing manner. It never builds in trees if it 
can find suitable resting-places about roofs 
and walls; but where these are not attain- 
able, trees and bushes are selected sooner 
than the habitations of man or the cattle- 
steading shall be sparrowless. It is at the 
Beason when pairing takes place that our 
neighbour shows his pugnacious individu- 
ality, and his tremendous love of gossip. It 
is a time of general excitement, and of very 
carnest, though unsuccessful, attempts at 
song. Neville Wood abuses the sparrows 
as destroyers of the peace that belongs to 
the twilight by “their barbarous jumble, all 
chirping together, and each apparently en- 
deavouring to outdo the other, in their 
wnceremonious gabblings.” I must openly 


confess, though it may be to my discredit in 
the matter of taste, that I can heartily enjoy 
the morning and evening chirpings of a great 
colony of sparrows, even in places where 
those same meditative hours are enlivened 
with the notes of the blackbird, the thrush, 
the nightingale, and other true songsters of 
the grove, as they are in my little garden at 
Newington, where the sparrows are not 
particularly numerous. When living near 
London years ago, the sparrow was my only 
free bird of song, and it was a frequent 
source of amusement to distinguish the 
several notes, as they expressed the varying 
emotions of love, hatred, social gratulation, 
and open war, of a large colony that had 
undisturbed possession of a vast sheet of 
ancient ivy which covered the garden side 
of the house. Just before dusk the inter- 
mixture of a thousand voices all uttering the 
same note, made a chorus that was certainly 
acceptable and soothing in its way, and 
preferable to dead silence, because it was at 
least ‘a touch of nature,” in a region where 
nature had more enemies than friends. The 
cheerful clamour of the morning was a very 
different affair. The day would break, as 
the night closed, with a general song of 
thanksgiving, performed by a company, 
ranged in a line along the roof of the house; 
and when that was ended, there would be 
all sorts of utterances, many of them un- 
mistakable in their meaning. The quick 
succession of clear hurried notes running 
into each othcr—an honourable though fail- 
ing attempt at a song—was the expression 
of that tender feeling to which the gallants 
of a sparrow community are eminently sub- 
ject, and for which they play the part of 
chivalric knights, whenever an,opportunity 
presents itself for a display of courage. This 
love-song is quite distinct from the ordinary 
note of the sparrow, which is certainly en- 
titled to the undignified appellation of a 
“yelp,” as firat given it by Wilson, adopted 
by Rennie, and repeated by every author 
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who has written on sparrows subsequently. 
Chaucer, in the Sompnoure’s Tale, v. 7384, 
makes a lively point for a comparison out of 
the peculiar note of the sparrow :— 

“This frere ariseth up full curtisly, 

And hire embraceth in his armes narwe, 

And kisseth hire swete, and chirketh as a sparwe.” 
The love-call is certainly more of a chirk 
than a yelp, but it needs long and frequent 
observation to determine the varieties of 
sparrow language, as expressive of passion, 
alarm, or domestic felicity. In a little while 
hence, the sparrows will begin their court- 
ship; then listen for the loud “chirk, chirk,” 
and you may discover that it proceeds from 
the throat of a lusty cock in the full beauty 
of his wooing dress; the black on his head 
having the richness and depth of velvet, and 
his whole action as sleek and sprightly as 
becomes a gallant lover, rejoicing over the 
sober dame who is presently to become his 
bride. But, alas! the course of true love does 
not always run smooth. She may have cast 
a favourable glance upon another, or a bold 
rival may give the challenge to fight for the 
maiden’s hand. Then the chirk ceases; a 
sharper note, more quickly repeated, and 
accompanied with fearful jerkings of the 
head and tail, impetuous hoppings from side 
to side, and a general displacement of those 
lately well-preened feathcrs, pronounce the 
quick approach of war. These love-battles 
are generally conducted on the principles of 
true chivalry. The rivals have it all to 
themselves; the conflict is short, sharp, and 
sanguinary, and the victor claims the subject 
of it for his bride. The war-note is sounded 
by both parties throughout the fight, until 
the moment of conquest arrives, when the 
defeated gajlant gels out of the way as 
quickly as his buffeted wings will carry him, 
and the champion returns to his chirking 
ten times louger than before. ‘ None but 
the brave leserve the fair.” 

Scarcely a day passes, where the colony 
is of any extent, without one or more of 


these sanguinary conflicts ; but as the season 
progresses, and all the swains have won their 
wives, there ig no fair excuse for their con 
tinuance. And here I must admit, to the 
damage of my client's character, that he 
prefers to make excuses for mischief, rather 
than live in the prosaic enjoyment of con- 
tinual peace. Not that green-eyed jealousy 
evcr shows its face in asparrow’shome. No! 
the connubial tie is never broken by infi- 
delity; no duels arise because of faithless 
spouses or truant lords. For the sake of 
the favour with which every description of 
heroism, however romantic, is received, I 
could almost wish it were so; but I must 
confess with sorrow that all the subsequent 
disturbances are not for love, nor for prin- 
ciple, nor for political triumph, but for meat! 
The song which Leigh Hunt gives to the 
fairies might, leaving out the suggestion of 
‘stolen kisses,” be just as well given to our 
neighbours for their own national melody :~— 


‘ Stolen sweets are always sweeter ; 
Stolen kisses much completer ; 
Stolen looks are mice in chapels ; 
Stolen, stolen be your apples: 
Truth the fruit were searce worth peeling, 
Were it not for stealing, stealing.” 


I must own that my client prefers ill-gotten 
to honest gain. When the liberal cook has 
strewn the yard with the débris of the bread- 
basket, and the pavement is spread like a 
groaning board with enough for all, there is 
sure to be more fighting than feeding; and 
the possessor of a pellet of bread will be 
pursued by an inveterate army of savage 
beaks and claws, all of which might have 
been better employed in helping themselves 
to the general bounty. But how different 
are these turmoils to the displays of true 
chivalry in early spring. Then the brave 
combatants met to utter mutual defiance, 
and fight it out. The battle was a test of 
bravery and power. Now it isa contemptible 
row, and nothing more; and Paddy's pre- 
ecription for the enjoyment of Dennybrook 
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is carried out to the full— Wherever you 
see a head, hit it.” What a confusion of 
angry voices. What a yelping from the 
thick of the elder-tree, the slope of the 
thatch, or the remote corner of the yard, 
where, as if by magic, half the company at 
least have got together in a scrimmage, and 
each separate sparrow is engaged without 
meaning in fighting all tho rest. Political 
economy is evidently not a leading subject 
of study in the university of sparrows. But 
who would not forget all this when nightfall 
comes again, and the evening song is repeated 
from every roof of the village, and from some 
two or three of the largest trees upon the 
greenP It ought to give enjoyment even to 
the most critical of musical ears, for it is the 
expression of content. A better judge of 
what is true in Nature, and harmonious with 
man’s sense of happiness, than most of those 
who traduce the sparrow, John Clare, asso- 
ciated it with the best of the enjoyments of 
the early season of the year :— 

“Sweet are the omens of appruaching spring, 

When gay the elder sprouts her winged leaves; 


When tootlng robins carol-welcomes sing, 
And sparrows chelp glad tidings from the eaves. ’ 


Though married, the happy pair are not 
soon settled. The building of the nest is an 
affair of considerable fuss and bustle, though 
the result scarcely justifios even one chirp of 
congratulation. A deep hole in an old wall, 
avery dark recess far back under the roofing- 
tiles, or a sheltered and snug nook in a 
gable or warm thatch, is the sort of place in 
which the happy couple prefer to huddle 
together a lot of rubbish, and dignify it with 
the name of nest. I used, years ago, to make 
& survey of all the nests in the ivy on the 
great breadth of wall where my own colony 
of sparrows had their metropolis; and now 
I have many nests brought to me every 
season by a man who is engaged in repairing 
the roofs of houses, and whose instructions 
are never to disturb one unless his work 
compels him, and instead of throwing it 


down, to bring it intact tome. Nota word 
can I say of my client as a genius in con- 
struction; and as to architecture, he is 
ignorant of its rudest elements. 

True, there is this distinction about the 
sparrow's nest, it is invariably domed when 
in any way exposed to the weather, and the 
entrance is On one side; but when in a snug 
recess, a few feathers and some gatherings of 
hay, hair, and moss are thrust in almost any- 
how, and the couple settle down contentedly, 
in accordance with the Vicar’s starting apo- 
thegm, that “to bring up a family is the first 
and highest privilege of a citizen.” Authors 
who say that the house-sparrow prefers to 
build in trees, make a statement which is 
simply untrue. There is no room for doubt 
or speculation in the matter. The sparrow 
never builds in a bush or tree, if it can find a 
suitable place in or about some kind of build- 
ing. It is, in fact, a tender bird, susceptible 
of cold, and frequently roosts in winter in the 
holes where nidification took place in spring, 
and during sharp frosts sparrows will often 
busy themselves in gathering feathers to re- 
line those holes, in order that they may enjoy 
warmth at night. I can almost imagine that 
Cowper’s charming poem of “ Pairing-time 
Anticipated,” though the sparrow is not one 
of its characters, was suggested by the poet’s 
observation of sparrows gathering nest ma- 
terials during the bitter frosts of February, 
and his connecting the fact with a supposed 
intention on their part to pair at once, instead 
of merely intending to make themselves warm 
berths during their single blessedness. 

A strange thing is a sparrow’s nest. Some 
that I have pulled to pieces contained quite 
as many scraps of rag, threads of Berlin wool, 
wisps of silk and cotton, as of hay and fea- 
thers. I once lost a memorandum written on 
a narrow slip of parchment, which blew out 
of my study window, on a bright spring 
morning, and though searched for soon after 
among the shrubs in the garden, could not be 
found, Two years afterwards, a sparrow’s 
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nest fell with a sad crash out of the colonised 
ivy on to the top of a cistern in the kitchen 
yard. It contained threeeggs, nearly hatched, 
and two naked and helpless chicks of a few 
hours’ old, which were killed by the fall. In 
removing the dead chicks and half-crushed 
eggs, what should I discover but my long- 
lost parchment memorandum, worked into 
the side of the nest, along with a curling lock 
of somebody's auburn hair, and ascrap of 
flimsy paper, impressed with the poetry and 
typography of the immortal Catnach. Some 
time ago, acorrespondent sent me an account 
of a huge sparrow’s nest that was taken from 
the fork of an apple-tree at-Styrrup, near 
Sheffield, in which three ladies’ collars, that 
had been missed from the adjoining hedge a 
few weeks previous, were cleverly worked in, 
and ruinously smeared and discoloured. But 
feathers are their favourite material, and 
among the recollections of my London colony 
in the old ivy-wall, is one that I often call to 
mind with amusement. I had then living 
with me a lively young nephew, who took 
great interest in the sparrows, because there 
were several nests within reach of the hand 
from the window of his bedroom. This boy 
had been an early riser, but, for a time, he 
seemed to have given up his good habits, in 
imitation of the sluggard. Looking up one 
morning at the bustle going on in the ivy, 
what should prove a new incident in the life 
of the sparrows but the appearance, succes- 
sively, of a single white feather, darted, as 
it were, from the supposed sluggard’s win- 
dow, which feather had not proceeded far on 
its projected course, than out darted a spar- 
row from the ivy to seize it in his beak as it 
flew forward, and return to the ivy toadd the 
treasure to his nest. <A chuckle of delight 
from that same window was too distinct and 
suggestive to pass unnoticed, and on quietly 
breaking in upon the author of the joyous 
chuckle, *e was discovered quietly inserting 
his Singers into a hole which he had cut in 
his bed-tick, in order to pull out the feathers 
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to puff them out of window for the sparrows. 
It was mighty good fun, no doubt, for him, 
and no one could see the successive flights of 
feathers and the darting of the sparrows to 
capture them, withont being interested; but 
it was brought to an end by the interdiction 
that followed, and the resumption by the cul- 
prit of the excellent habit of coming down as 
well as rising early. In my sketch of the 
sparrow in ‘Brambles and Bay Leaves,” 
several instances of remarkable sparrow-nests 
are cited. 

Owing to the partiality of the sparrow 
for bits of thread and woollen rag, he some- 
times gets entangled in the fastenings of his 
own tent, and it is not uncommon for fierce 
struggles to take place under the tiles, where 
some unlucky cock or hen has got entrapped. 
He partly deserves this for the careless way 
in which he builds his walls, but he scarcely 
deserves to be hanged in his own noose 4 hen 
pursuing his calling industriously. Such fatal 
catastrophes happen, however, and not a few 
sparrows fall victims to their propensity for 
woollen goods. Rennie relates an instance 
of a pair of sparrows which had carried off a 
long piece of bass; but when this had been 
successfully stowed in the nest, if appeared 
they had not sufficient skill to work it into 
the fabric, and both birds got their feet in- 
exiricably entangled in the folds, and were 
held close prisoners. Around them assembled 
their cackling neighbours, who appeared to 
be occupied in scolding them for their folly, 
instead of imitating the mouse that released 
the lion—in assisting them to get rid of their 
entanglements. They were taken down and 
freed from their fetters, but were too ex- 
hausted to survive their struggles, and a pair 
of their scolding neighbours took possession 
of their premises a few days after. A note 
in the first volume of the ‘“‘ Zoological Jour- 
nal” states that a pair of sparrows, which had 
built in a house at Poole, were observed to 
continue their regular yisit to the nest long 
after the time when the young birds take 
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fight. This unusual circumstance continued 
throughout the year, and in the winter a 
gentleman, who had all along observed them, 
determined on investigating its Cause. He 
mounted a ladder, and found one detained a 
prisoner by means of a piece of string or 
worsted, which formed part of the neat, 
having become accidentally twisted round the 
leg. Being thus incapacitated from procuring 
its own sustenance, it had been fed by the 
willing and watchful parents. A still more 
tragical occurrence is related in the ‘‘ London 
News” of January 20, 1844. A sparrow had 
built its nest in the eye-socket of the carved 
head of an ox, which formed part of a frieze 
of one of the buildings in Sackville Street, 
Dublin. By some means he had got his neck 
into a noose, and in struggling to get free had 
fallen out of the nest, suspended by the neck, 
like a wretched criminal, from the eye-socket 
of a skull, 
SHIRLEY H1IpBRep. 


REMARKABLE MOCK-SUN AND 
SOLAR HALO, 
SEEN AT THE BLESTON OBSERVAIORY. 
—it— 
On September 24th, at 11 a.m, for fifteen 
minutes there was a mock-sun, with bended 


rays, resembling a bird flying wpside dowa. | 





and situated at the base ‘of a halo of 22° 30’ 
radius. From 11h, 0m, till 11h. 4m. it was 
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very brilliant. The day was fine. On the 
previous day there had been solar and lunar 
halos. At 2 a.m, on the 25th, heavy rain set 
in, which continued till 10h. 30m. a.m., with 
wind, E. J. Lows. 


REMARKABLE METEOR 
SEEN AT HIGHFIELD HOUSE OBSERVATORY. 
—-—- 
| On the Ist of November, at 8h. 30m. p.a., a 
remarkable meteor, equal to the apparent 
| size of Jupiter, moved from S. to W. It 
started from below y Pegasi, and moved 
downwards at about an angle of 42° with the 
horizon. When about » Aquarii it paused, 


burst, and threw down, perpendicularly, a 
,; number of detached fire-balls, similar in ap- 





pearance to those discharged from a rocket. 
It moved forwards, and when near e Aquarii 
it burst a second time, discharged a similar 
number of fire-balls, darted forward 3°, then 
suddenly vanished. The colour of the meteor 
was yellow; the fragments red, blue, and 
yellow; its duration was three seconds; a 
streak of light was left in the track; the 
piuses in motion were very apparent. 
E. J. Lows. 
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‘« leftstanding of that ancient city, is an 
aig fifty feet high. One of the guides 
told Mr. Kater that on the key-stone of the 
arch was still to beseen one of the effigies of the 
city, “the Sirena Postana,” holding a rose, but 
nearly effaced by time and weather. It was 
with difficulty that any thing of this could be 
seen; but Mr. Kater photographed it, and 
the effigy became well developed, more par- 
ticularly by means of a magnifier. There 
is no doubt that in this way many interesting 
archeological morceaur may be taken and 
preserved. C. M. Arcier. 
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METEOROLOGY OF DIECEMBER. 


FROM OBSERVATIONS AT HIGHPIMED HOUSE OBSORVALORY. 
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Tho mean temperature of the last fourteen yvars 
for December is 390, the range in the mean tem 
perature being from 32 5° in 1816 to 44:6? im IS52—a 
mee of 12°1°. The lowest means occurred in 
ad a and 1859; and the hivhest in ]817, 1852, 
i = mean temperature of the dew-point of the 
oe ourteen yoars for December is 34°9?, the range 

a he 28'8° in 1859 to 40-9° in 1857—a difference 
ae 7 the lowest mvans occurring in 1846, 1853, 
ic u 1859; and the highest in 1817, 1852, and 
- nf. : he temperature of the dew~point was in 1859 
aa i . Tate that of the temperature of the 

’ it wa “KO. ae 
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The mean pressure of the lust fourteen years, for 


December, is 29-753 inches at the height of 174 feet 
above the mean sea-level, ranging between 20°515 
inches in 1852, and 30°11] inches in 1851—a difference 
of 0-500 of an inch (orsix-tenths of an inch). To reduce 
these readings to the sea-level, it is necessary to add 
0) 193 of an inch, when the mean temperature is as low 
as 325°, and 0 188 of an inch when itis as high as 44°6°, 
ay in 1852. On applying this correction, the mean 
pressure, reduced to the sea-level for December for 
the past fourteen years, is 29-043 inches. 

The mean amount of cloud for December for the 
past fourteen years 19 738 (or three-fourths of the sky 
covered with cloud). The amount ranging between 
of as in 1846, and 8:9 as im 1817—a difference of 
3°, a difference of a third of the whole sky. 

The mean numberof ramy days in the last fourteen 
years for December is 174, ranging between 1) in 
1859 and 26 in l8>2—a difference of 15 days. The 
years of but little rain are 185], 1855, 1807, and 1859, 
and of much rain, 1848, 1649, and 1852. 


i. J. Lowe. 
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ASTRONOMICAL OBSERVATIONS 
FOR DECEMBER, 1860. 
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Tue Sun is in the constellation of Sagittarius until 
the 21st, when he passes into Capricornus. He 
approaches ncarcst to the earth on the 31st at 
2h 41m. am. Jle riscs in London on the Ist at 

th. 46m.,on I1th at 7h. 58m., on 21st at 8h. 6m., and 

on 31st at Sh. &m., and sets in London on the Ist at 

3h. 52m., on 8th at 8h. 49m., on 17th at dh. 49m, on, 
18th at 3h. 50m., on 2Ist at 3h. d1m., and on 31st at 

dh. 59m 

The tim> the Sun is above the horizon mm London 
is on the Ist.Sh. 6m., on the 13th 7h 40m., on the 
17th only 7h. 45m. (shortest period), and on the 81st 
Th. dlm. 

The Sun rises in Mdinburgh on the Ist at 8h. 9m., 
on the 9th at Sh. 2lm., on the 14th at Sh. 29m., and 
on the 22nd at &h. 33m.; and sets on the 2nd at 
3h 28m., on the LOth at 3h. 23m., on the 15th at 
3h 22m., and on the 23rd at 3h. 25m, 

The Sun rises in Dublin on the 8rd at 7h 58m, 
on the 23:d at 8h. 15m.; and sets on the oth at 
3h 30m., and on the 24th at 3h. 42m. 

Day breaks in London on the Ist at 5h. 41m., on 
the 9th at 5h. 5lm., on the 1th at 5h. 54m, on the 
19th at 5h. 59m, and on the 2th at 6h. Im. 

Twilight ends in London on the 10th at dh. 55m., 
on the 15th at dh. 55m., on the 22nd at Sh. 58m., and 
on the 30th at 6h, Om. 

The Sun reaches the meridian on the Ist at 
Ih. 49m. 23s. ; on the Lith at 11h. 53m, 42s. ; on the 
21st at ilh, d8m. 385s.; on the 23rd at Llh. 50m. 
35s.; on the 24th at 12h. Om. 5s.; and on the 31st at 
12h. 8m. 30s. ; 

.The Equation of Time on the Ist is Oh. 10m. 85s. ; 
on the 11th, Oh. 6m, 18s.; on the 21st, Oh. lm, 25s. ; 
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on the 23rd, Oh. Om. 25s. before the Sun, or subtrac- 
tive; on the 24th, Oh. Um. 5s.; and on the 3)st, Oh, 
8m. 80s. after the Sun, or addition. 

New Moon on the 12th at 12h. 47m. p.m. 

The Moon is full on the 23th at 3h. 17m. a.m. 

he Moon is ather greatest distance from the Karth 
on the 20th, and at her least distance on the 8th. 

Mercury is in the cunstellation of Scorpio at the 
commencement of the month, aud in that of Ophiuchus 
at the close. We reaches his greatest westerly clon- 
gition on the 16th, and is then favourably situated 
for observation in the morning. He rises on the 2nd 
at Oh. 43m. a.m., on the 17th at Gh 4m. am., on the 
Q7th at Gh. 87m. am ; and sets on the 2nd at 8h. 37m. 
p.m.,on the 17th at 2h. 4Sm., and on the 27th at 2h. 
dlm. pm. Dianeter of the planet, on the Ist 9’, 
on the 25th, 5’. 

Venus is in Virgo at the beginning of the month, 
passing through Libra to that of Scorpio at the end 
of the month. A conspicuous object, and a morning 
star. Rising on the 2nd at 4h. Nm.am., on the 17th 
at 4h. ddm. am., andon the 27th at 5h. 22m. a.m. ; set- 
ting on the 2nd at 2h. 29m. p.m, on the 17th at 2h. 9m. 
p.m., and on the 27th at 2h. 2m. p.m. Diameter of 
the planet on the Ist, 11”; on the 25th, 124”. 

Mars at the commencement of the month is in 
Aquarius, at the end he is in VPisecs. He rises on 
the 2nd at 12h. 39m. p.m., on the 17th at 11h. 56m. 
a.m., and on the 27that]]h. 29m am ; setting on the 
Qnd at 11h. 5m, p.m., onthe 17th at 1th. 4m. p m., and 
on the 27th at llh. 5m. p.m. Diameter on the Ist, 
8”; on the 25th, 7”. 

Jupiter is in Leo, and a very brilliant object. His 
diameter on the Ist is 37’; and onthe 23th, 39}. He 
rises on the 2nd at 9h. 56m. p.m., on the 17th at 8h. 
57m. p.m, and on the 27th at Sh. 16m. p.m.; setting 
on the 2nd at 12h. 56m. p.m., on the 17th at 11h. 27m. 
a.m., and on the 27th at 10h. 48m. a.m. 

Saturn is also in Leo, and a good object. Naising 
on the 2nd at Llh. 3m p.m, onthe 17th at 19h. 6m. 
p.m., and on the 27th at Qh. 29m. p.m.; setting on 
the 2nd at 12h. 55m. p.m., on the 17th at llh. 56m, 
a.m., and on the 27th at Ilh. 17m. a.m. 

Uranus is in the constellation Taurus, and very 
favourably situnted for observation, He is in oppo- 
sition with the Sun on the Ist. Rising onthe 2nd atdh 
30m. p.m., on the 17th at 2h. 39m. p.m., and on the 27th 
at lh, 58m. p.m.; sctting on the 2nd at 7h. 54m, a m., 
on the 17th at 6h. 53m. am, and on the 27th at Gh. 
13m, a.m. 

Eclipses of Jupiter's Satellites —On the 2nd, at 
12h. 55m. 42s. a.m., 4th moon reappears. On the 2nd, 
at lh. lim. 4s. a.m., Ist moun disappears. On the 
9th, at 3h. 8m. 63, a.m., Ist moon disappears, On the 
loth, at Llh. 42m. 19s. p.m., the 3rd moon reappears. 
On the 17th, at Ih. 29m, 263. p.m., Ist moon dis- 
appears. Oa the 23rd, at 12h.6m. 21s. a.m., drd moon 
disappears. g On the 23rd, aot 3h. 40m. 4s. a.m., drd 
moon re -pp3ars. On the 24th, at 11h. 4m, 308 p.m., 
2nd moon disappears. On the 23th, at Th. 22m. 32s. 
a.m., lst moon disappears. On the 30th, at 4h. 4m. 
423, 0.m., 3rd moon disappears. 
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Occultations of Stars by the Moon :—On the 24th, 
No. 23 ‘Tauri (Sth magnitude) disappears at 4h. 41m. 
am. On the 28th, § Geminorum (34 magnitude) dis- 
appears at Th. 38m. p.m., and reappears at 7h. 48m. p.m. 

The variable star Algol reaches its minimum 
amount of light in the evening on the 17th at llh. 
50m. p.m., and on the 20th at 8h. 39m. p.m. 

Stars on the Meridian:—On the Ist, e€ Tauri 
souths at llh. 36m. 22s. p.m. On the 2nd, a Arietis 
souths at Yh. llm, 403. p.m. On the 2nd, Aldebaran 
souths at ]]h. 39m, 538s, p.m. On the 8rd, Capella 
souths at 12h, Jim. 203. p.m. On the 10th, a Andro- 
mide souths at Gh. 42m. 23s. p.m. On the Mth, 
a Orionis souths at 12h. 16m. 63. a.m. On the 15th, 
Rigel souths at lh. 28m. 34s. p.m. On the 17th, 
a Arietis souths at 8h. 12m. 42s. p.m. On the 17th, 
Aldebaran sonths at 10h. 40m. 54s. p.m. On‘the 19th, 
@ Ceti souths at Oh. Om. 21s. p.m. On the 20th, a 
Orionis souths at Jlh. 48m. 85s. p.m. On the 27th, 
a Arietis souths at 7h. 38m. 22s. p.m. On the 27th, 
Aldebaran souths at 10h. Im. 345s. p.m. On the 3st, 
@ Arictis souths at 7h. 17m. 39s. p.m. 


Highfield ITouse Observatory. k. J, Lows. - 
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Lu aevs —Coincident with the mosses, the lichens 
have their highest season of development during the 
winter months, when their staius of brown, gray, 
ochreous yellow, red, and green, are recorded on the 
boles of trees, on old wulls, on tiled roofs, and on wea- 
ther-worn gateways. ‘Though often roughly-classed 
with the mosses, by persons unaccustomed to scien- 
tific observation, they are too obviously distinct in 
their geveral external appearances, as well as in their 
physiological structure, to give rise at any time to 
questions of their identity, even if there be a doubt 
as to their special place in the class of Thallogens to 
which they beloug. ‘hey are very properly placed 
between the A’y@ and the Fung:, and they are distinct 
from both, though some authors cluss them with tho 
latter, because some forms of Fungi pass, by almost 
insensible gradations, into the characters of tho 
Lichens. ‘he thallus of o lichen is very different 
from the thallus of an alga; the reproductive organs 
are distinct enough to entitle them to separate clas- 
sification, and as they are strictly acrial in growth, 
and draw their whole nourishment from the air, they 
are easily recognized as such by the most casual ob- 
server. The majority are foliaceous, thongh this 
character passes on one hand into a sort of crusty 
lamination, and on the other into the form of rugged 
bristly patches. Most of them have their own special 
kind of nidus, such as the surface of stones, bark of 
trees, or sandy earth, but some are parasitic on living 
leaves, and on other lichens. The fructification con- 
sists of sporules generally, with a pore at the summit; 
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sometimes of shield shaped bodies, scattered over the 
surface of the fronds, or borne at the summits of the 
branches of the bristly kinds. The fructification is 
‘na few the only part commonly visible, the fronds 
being microscopic and concealed. The fronds adhere 
with considerable tenacity, by the inferior surfaccs, to 
the substances on which they grow by means of micro- 
scopic filaments, which contain cells filled with chilo- 
rophyll, and these filaments are capable of repro- 
ducing their kinds by means of gonidia, when the 
fronds and proper fruits are separated from them. 
Parmelia parietina, which produces lively patches of 
yellow on old walls, is a pretty example of the crus- 
tacean growth of lichens, and of the development of 
the thallus in foliaceous lobes. The thallus of this 
species exhibits four distinct kinds of substance, the 
upper or cortical layer containing the coloured cells, 
the under layer of white cells, the gonidia and the me- 
dullary filaments, which are interlaced, and from the 
upper part of which the gonidia arse. ‘The pseudo 
roots by which the plant adheres urise from the lower 
cortical layer. The respective values of the true 
fruits and the gonidia depend materially on the cir- 
cumstances of the plant, Sometimes excess of mois- 
ture prevents the development of the normal fructi- 
fication, in which case tho gonidia enlarge and break 
through the cortical layer, ‘and spread like a mealy 
powder over the thallus. Owing to this occasional 
abnormal reproduction, some species have been 
founded in error, the intermediate form being taken 
for the typical, which would appear subsequently if 
the observation were continued. The true fruits are 
the theca, or sacs, which contain the spores, and which 
are probably fertilized by the spermogonia or anthe- 
ridia, which are minute bodies borne on short stalks. 
Borrera ciliaris, common on branches of trees, and of 
which we met with some fine examples on stumps of 
sloe beside the river-path leading from Tilbury to 
(rrays, lately, affords a pretty example of cup-shaped 
Apothecia. Spherophoron cuoralloides—one of the prettiest 
of thearborescent lichens—has closed globular apothe- 
cia, which open at the summit todischarge the spores. 
The theess are generally elongated cells, with thick 
walls, and the spores have various characteristics, 
which form the basis of the classification of species, 
but are generally oval or globular bodies containing 
gcanular matter. A pretty experiment on the fructi- 
fie tion of lichens is thus described at p. £21 of the 
Micrographic Dictionary :”’—“ If a portion of the 
thallus, moistened, is placed in a common phial, 
with the apothccia turned toward one side, in about 
eigut or ten hours the surface of the glass opposite 
each apothecium will be found covered with patches 
He spores, easily perceptible by their colour, these 
pales been Projected from the apothecia with force. 
placed on a moist surface, and aslip of glass laid 
over thom, the latter will become covered with them 
in the same way, and Julasse states that they are pro- 
jected to a distance of more than half an inch from 
the theciferous layer, the spores being emitted con- 
peeberrd for a long time. The experiment may be 
ied either in winter or summer, and has been made 


with success on several common species of Parmelia, 
Lecanosa, Peltigera, Collema, Borrera ciliaris, Ver- 
rucasia, Murallis, Endocarpon, Hepaticum, Pertri- 
saria, Neceolaria, Opegrapha, etc. The usual number 
of spores in a theca is eight, but there are many ex- 
ceptions, both of more and less. The spermogonia 
are quite distinct, as reproductive organs, from the 
theca. They appear as black or brown points near 
the margins of the thallus, and are hollow pustules or 
conceptacles, sometimes divided into chambers con- 
training spermatophores, on which are borne the sper- 
matia, to be in due time discharged from the sper- 
mogonia. These are analogous to antheridia, and, 
doubtless, perform the office of rendering the spores 
fertile. 

Finesipr Sruptrs.—The student in want of sub- 
jects would do well, some odd evening, when out-door 
observations are suspended by the weather, to turn 
out his drawers of lepidoptera, and all odd boxes and 
places where insect captures have been deposited 
during summer, whether mounted, or preserved for 
mounting. When specimens have been arranged, and 
faulty ones have been replaced by good examples, the 
bits of legs, wings, etc., will furnish capital subjects 
for the microscope. One insect leg will, perhaps, be 
sufficient for the study of an evening, and the cha- 
racteristics of its five parts should be observed with 
sufficicnt accuracy for the determination of its genera, 
if not of its species. The microscopist should aim at 
carrying into practice, amongst his own peculiar sub- 
jects, the determination of species from a single organ, 
as Cuvier and Professor Owen have done in their 
enlarged application of the details of structure in 
Zoology. ‘The Christmas goose and turkey will afford 
examples of feathers for gencral and special com- 
parisons, and examples of many kinds may be pre- 
pared. A few grapes, hung in a damp corner, will 
produce Botrytis; Mucor mucedo may be obtained 
from mouldy bread, and Penicillium glaucum may be 
obtained from a pot of jam which has becn placed for 
a weck in a warm cupboard. The exposure of a 
damp"glass-slide 2 a warm greenhouse for a day will 
generally produce examples of the same fungus in a 
peculiar form, as sometimes known by the name of 
cholera fungus. 

Onsects wortm Srroxina.—The December moth 
and yellow-line quaker moth, Colymbetes fuliginosus, 
Carabus morbillosus, the dvab day moth, and the flat- 
bodied moth, may be met with this month, Bisso- 
cladium occurs on windows. JLepralia, a genus of 
infundibulate polyzoa, are pretty common now on 
stones and shells at the sea-side. Nédularta occur on 
dead sticks and neglected dung-heaps, N. campanu- 
lata being most common. Tiemella on dead wood 
and crevices of the bark of trees, Verrucaria, a genus 
of angiocarpus lichens, are most common on ash- 
trecs; the apothccia are rounded, and are closed by a 
special perithecium. Bembidium poccilum and Bem- 
bidium properceus, Opilus mollis, Phosphuga atrata, 
and Scaphidium quatuor maculatum, Spiloce pomi, 
one of the Coniomycetous fungi, frequently on apples 
when remoyed from the fruit-room, and before being 
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wiped for the'table. The Targonia section of Hepa- 
tiee abundant in wet places; Glaucoua Riccia on 
rocks; Graphis stricta on bark, 
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M? Neteworthy's Corner 


Narurauists’ l'reip Crus.—Recreative Science has 
its votaries in commercial circles, as well as amongst 
the learned of the land. In Liverpool there is a 
“ Naturalists’ Field Club,” which, although it has only 
been in existence about six months, already nuni- 
bers above 250 members. The prineiples upon which 
the society was established, as embodied in its rules, 
are, that it should “ encourage the practical study of 
Natural History in all ics branches; and in order 
that all classes may avail themselves of its advan- 
tages, the annual subscription has been fixed at five 
shillings, and the admission to membership has been 
rendered as easily accessible as is consistent with the 
maintenance of respectability‘and the'comfort of mem- 
bers already enrolled. The managementof the society 
is intrusted, as usual, to a committee, to be elected 
annually by ballot,fand it is proposed that at each 
annual meeting the president shall present to the 
club a summary of its proceedings. Honorary mem- 
bers, being persons distinguished by their attainments 
in Natural History, or who have rendered valuable 
services to the club, are also to be elected, and these 
will enjoy all the privileges of ordinary members. The 
most interesting feature, however (and one that we 
blush to record as somewhat unusual in scientific 
societies), is the admission of ladies to all the privi- 
leges of membership. Nay, we are glad to say that 
the gallant naturalists of Liverpool are employing 
their best efforts especially to promote the happiness 
and cultivate the intellects of the fair companions of 
their excursions. This, as well as the mode in which 
the operations of the society are conducted, will be 
the best appreciated by the perusal of the following 
card of invitation, which is the pattern of those issucd 
to the members previous to each excursion :—“ Liver- 
pool Naturalists’ Field Club.—In order to take advan- 
tage of a peculiarly favourable elyb tide, the third 
Field Meeting will be held at Hilbre Island, on Satur. 
day, July the 2lst, 1860. A steamer will leave the 

North Landing Stage at two o’clock p.m. are, there 
and back, 2s. Tickets are required, and procurable at 
Mr. Walker's, 2U, Ranelagh Street. As there will be 
Dredging on the Passage, wide-necked bottles will be 
useful. Addresses will be delivered by Dr. Colling- 
wood on the Zoology, Mr. H. Duckworth on the Creo- 
logy, and Dr. Nevins on the Botany of the Island. 
A Ladies’ Botanical Prize will be offered. WiLtiam 
Banister, Hon. Sec., St. James’s Mount.” ‘A “ Ladies’ 
Prize” is offered at each Excursion, and at present it 
consists of one of “ Lovell Reeve's” scientific series. 
here can be no doubt that the establishment of such 
societies as this will do more to further the interests of 
science than any other means that could be suggested. 
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Fresh air, healthful exercise, and happy sooial inter. 
course rendered more agreeable by the discarding of 
all feelings of caste and the cultivation of the highest 
intellectual powers in tuition, or in the acquirement 
of knowledge, all here combine to render man what 
he should be—a happy, reflegting being, who enjoys to 
the fullest extent the works of Nature, and participates 
in the contemplation of thom wth Him who sees that 
they are "very good,’"—S. 


iy 

Fryixna Toxns.—-Mr. ice being ever on the 
alert for things curious and uncéynmon, was highly 
gratified a few days since to meeftwith a set of six 
flying foxes, in the most beautiful @pndition, at No, 
191, Piccadilly, where they may be iffgpected by any 
one who will pay the sum of a shilling &r admission, 
They have been brought from India by & intelligent, 
and perhaps too enterprising, Frenchman, who tends 
them with the utmost care, and has so far succeeded 
in taming them, that they come out of their cage and 
explore his fuce and shouldeis with their beattiful 
eyes, sqnsitive noses, and formidable claws, all the 
while fanning their great black wings, punka-fashion, 
in his face. London has thousands of little exhibi- 
tions of this kind, extemporized for the display of 
monstrosities, curiosities, and impositions, of which 
Mr. Noteworthy has had endless experiences. But 
this is an opportunity for naturalists to make acquaint- 
ance with a rare aud beautiful creature, which has 
seldom reached these shores alive, and in the whole 
range of animated nature is nowhcre surpassed for 
uniqueness of construction and adaptive beauty, 


AustratwiaAy Ancnxotocy.—On reading the article 
by the Rev, H. Eley on Maori Customs, my recollec- 
tion reverted to a period some few years ago, and to a 
spot in tle interior of Australia, from which the native 
fauna were commencing a retreat from the presence of 
the intrusive herds of the white man. The faces of 
the new lords of the soil were strangers to the abo- 
riginal denizen, who had as yet adopted none of the 
customs or tastcs of the new comers. It was on this 
occasion J visited a native encampment. The native 
lords of the creation were mostly engaged in shaping 
out their rude weapons of war and of the chase. Two 
of the more gentle sex were whiling away the heavy 
hours in the absorbing occupation of scratch-cradle. 
Feeling assured that such an amusement had not been 
engrafted on their native customs by the whites, the 
circumstances engaged my attention and reflection at 
the time as exceedingly curious, but I do not remem- 
ber having since scen any notice of it elsewhere, The 
manipulation, I quite remember, was different from 
my own childish recollections of a game which has 
amused most of us when younger. I think, then, 
that this fact, in connection with a similar fact in 
New Zealand, is worthy of notice ; for it is certainly 
remarkable to reflect that the amusements of children, 
with us the dolce fur niente of that far distant boudoir 
where fashion’s reign owns no sway, should be similar. 
I can hardly be induced to think that the idea of the 
game originated spontaneously from the native mind 
like their own bomerang.—J. E, K. - 
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PITCHER-PLANTS, 
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Tux simplest weed which grows is worthy of 
our deep and serious study. The vegetable 
gems which nestle by hundreds on our sunny 
hedge-banks, the poor little blade of grass 
struggling for existence between the paving- 
stones of the street, the tuft of moss that 
nds abundant nourishment upon the roof 
f our house—not one of them but would 
urnish us with materials for an hour's 
hought. We pass them by, too often, 
little heeding their wondrous structure or 
the lessons they could teach. Bub there 
% other plants which, from their sirggtiier 
orms, or from their rarity, arrest our at- 
ention at the first glance. Of this we have 






no better example than the pitcher-plant. No 
person ever sees this plant for the first time 
without bemg struck by its curious struc- 
ture. Like all other strange and rare natural 
objects, these have been made the subject 
of fabulous traditions; they have been en- 
dowed with properties and functions which 
do not exist. Only the other day I took upa 
book designed to furnish young readers with 
descriptions of many curious natural produc- 
tions. Init the pitcher-plant was, of course, 
mentioned, and it was described as furnishing 

igiigof pure water to the poor traveller 


a rsky.” It 
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was said, too, that the pitchers open their 
lids to catch the scanty dew, and close them 
again to prevent evaporation, before the first 
rays of the morning sun rest upon them. 
Nothing could be more false or more unlike 
the truth. To dissipate error is a duty we 
should never leave unperformed ; and, in a 
sketch like this, we look upon it as even a 
greater duty than the publication of original 
observations, or of facts which shall be really 
new. 

The pitcher-plants are natives of the East 
Indies, growing in hot and fever-haunted 
swamps, where rank and luxuriant vegeta- 
tion overshadows them, and rooting amid the 
decaying remains of primeval forests. Borneo 
would seem to be their headquarters; in 
that island twelve or fourteen species have 
been found, on the Indian peninsula four, 
in Java and Sumatra four or five each, in 
Madagascar two, in China and the Philippine 
Islands one. The Kasia Hills appear to be 
the northern limit of the family, Nepenthes 
Phyllamphora (Fig. 1) being found there at 
an elevation of about 3000 fect. Many species 
are found in two or more of the localities 
above mentioned, and the numbers given 
show only that they abound most in Borneo, 
and decrease in number as we recede from 
that centre. There are probably in all about 
eighteen @r twenty species, or well-marked 
varicties. 

These pitcher-plants form a very distinct 
group, all closely related to each other, but 
having no very great affinities with other 
plants. They are woody-stetged climbers (the 
wood abounding in spiral vessels and well 
adapted for examination under the micros- 
cope), and they have alternate leaves, which 
clasp the stem; these leaves are usually pro- 
longed into pitcher-shaped appendages at the 
apex. According to scientific phraseology, the 
part which looks most like a leaf is but the 
wexnanded and foliaceous petiole (or leafaetatk), 


be the correct explanation, but itappears more 
natural to mo to look upon the pitcher as 
a special appendage to the leaf. The pitchers 
are quite closed while young ; but, when fully 
developed, the lid stands open, and does not 
close again during sunshine, or at any other 
time. These pitchers are sometimes wanting 
on the strong vigorous shoots; in this case 
the leaf terminates in a kind of tendril, by 
which the plant attaches itself to the shrubs 
over which it may be climbing. One very 
curious circumstance about these plants is, 
that the very first loaves produced (after the 
cotyledons or seed-lcaves) by the young seed- 
ling plants are furnished with little pitchers. 
I had anopportunity of observing some, lately, 
in the celebrated nursery of Messrs. Low and 
Son, at Clapton, and very interesting it was 
to see them in this stage of growth, when 
the whole plant might be covered with a 
fourpenny piece. The inner surface of the 
pitcher is furnished with glands which secrete 
the water which usually half fills it.¥ This 
water is said to “ emit, while boiling, an odour 
like that of baked apples, and, if evaporated to 
dryness, to yield minute crystals of superox- 
alate of potash.” 

It is not so easy to determine what the 
purpose of these pitchers may be. I have 
an idea that they may be traps for catching 
insects, which, by their decomposition, should 
furnish nourishment for the plant. Knight, 
the great horticulturist, says he found that 
Dioncea museipula, whose leaves are furnished 


* This great power of secretion is not without its 
parallel, Colocasiu antiquorum, a large Kast Indian 
swamp plant, alhed to the .Jrum of our hedge-banks, 
and having shicld-shaped leaves three feet or more 
in length, shows this well. If examined during the 
evening, after a sunny summer-day, water will be seen to 
drip from the point of the leaf; this is not the atmos- 
pheric moisture condensed upon its surface, but water 
secreted or distilled by the plant itself. Itis quite 
pure and tasteless. Under favouralfe circumstances 
the drops follow each other as fast as they can be 
counted. Lichardia (or Calla) Ethiopica, a plant 
often used for indoor decoration, possesses the same 
peculiarity, butin a less degree, aud needing the 
most favourable circumstances to exhibit it. 
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i mistakable traps (whence its common 
plan pe fly-trap "), was benefitted and 
grew more vigorously after Placing little 
pieces of raw beef in the “traps. Onur little 
English “sun-dews” (species of Drosera) 
eatch insects by dozens ; and, 1f what Knight 
says be true, may not the same end be attained 
in these plants by the decay of insects they 
have themselves entrapped. One can seldom 


decoyed into these pitchers and easily enter 
them, but there are means in all these plants 
which make egress difficult, and, in most 
cases, impossible. Thus, in the Sarracentas 
(to be mentioned presently) the inner surface 
of the tubular leaf, or pitcher, is closely 
covered with short, stiff hairs, all pointing 
downwards. These—acting on the principle 
of the old-fashioned wire mouse-trap, or the 





I'io 2A, Nepenthes Lown, D, Nepenthes Rajah, C, Nepenthes distillatoria, D, Nepenthes ampullaria. 


examine the pitchers of a Nepenthes with- 
out finding many small insects drowned 
therein; and I have often seen the tubular 
part of the Sarracenia leaf (Fig. 3) half-filled 
with dead ants, flies, bees, and Wasps, and 
the leaves seemed in perfect health, although 
the insects were in a state of rapid decomposi- 
tion. I am the more inclined to take this 
view of the matter, because I find that either 
by some odour, or other means, insects are 


wicker-baskets used for catching lobsters—~— 
allow the insect to push forward into the 
tube, but close upon him behind, and make 
retreat impossible. In the Mepenthes, the 
samo end 1s attained by the mouth of the 
pitcher being turned sharply towards the 
interior. 

I have often heard the pitchers of these 
plants spoken of as their flowers. So gross an 
error scarcely needs refuting, as no person, 
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possessed of the slightest botanical know- 
ledge, would be so easily deceived, They are 
seldom seen in bloom in this country, and 
when they are, their flowers are by no means 


cup, —-a very appropriateterm. Figs. 1 and 
2 will give an idea of some of the varied 
forms which these ascidia, or pitchers, assume. 
Fig. 1 represents a shoot and pitcher of J, 





Fia 3,—A, Leaf of Sarracenia flava, B, Leaf of Sarracenia purpuren ; C, Leaf of Darlingtonia Californica. 


showy. They are produced in long droop- 
ing spikes; the sexes separated—that is, on 
one spike we find only stamen-bearing flowers, 
on another merely the pistils. The male 
flowers have a number of anthers borne at 
the top of a short thick column; the females, 
a square fruit composed of four cells, and 
producing a large number of seeds. These 
seeds are very small, and furnished with a 
thread-like appendage at cach end, which 
Dr. Lindley supposes may be “intended to 
act at first as a buoy, to float the sced upon 
the surface of the water, and afterwards to 
keep it anchored on the mud until it can 
have struck root.” 

Machongbruh or Priska is the Malay 
nam for the pitchers of the Nepenthes. I am 
told the name may be interpreted “monkey- 


Phyllamphora, the latter is about half the 
natural size. This species is found in Borneo, 
China, and the Indian peninsula; it is the 
one most frequently found in our English 
hothouses. Fig. 2, a, is the pitcher of J. 
Lowii, named in honour of Hugh Low, Esq, 
who discovered 1t on Kina Balou, a Bornean 
mountain, Fig. 2, B, is that of NV. Rajah, 
which was also found by Mr. Low on the 
north coast of Borneo. It is the largest yet 
known. Specimens of both these new and 
remarkable plants were placed by their dis- 
coverer in the Museum of the Royal Gardens, 
Kew. Fig. 2, c, is NV. distillatoria, a native 
of China and Ceylon ; this was the first species 
known, and was cultivated in England as 
long ago as the close of the last century; it 
is now, however, more rarely seen than some 
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others. Fig. 2, p, is NV. ampullaria, which 
grows in the swamps of Sumatra, Malacca, 
and the Philippine Islands. In this species 
the pitchers cluster thickly together on the 
surface of the soil; they are very small, and 
probably would not hold more than a tea- 
spoonful of water, while that of N. Rajah 
would hold more than a quart. 

While the true pitcher-plants (Nepenthes) 
are confined within the limits we have above 
defined, there are in the swamps of the south- 
ern part of the United States a set of plants 
which are indeed wholly different from them 
in many essential particulars, but still re- 
sembling them in having hollow pitcher-like 
leaves, closed while in a young state by a 
lid, as in Nepenthes. These are the already- 
mentioned “side-saddle’”’ plants (Sarracenia). 
They are entirely distinct from Nepenthes in 
their floral organs, and resemble them only 
in the functions of their leaves. About six 
species are known, two of which are shown 
in Fig. 3, where a is a leaf of Sarracenia 
flava, and B of S. purpurea. A nearly-allied 
plant, Heliamphora nutans, is found growing 
in similar situations in Guiana. Another 
plant, with the apex of the leaf curved over, 
and the lid dcveloped into two car-like pro- 
cesses, has lately been introduced to our 
gardens from California, under the name of 
Darlingtonia Californica (Fig. 3, c). 

At the south-west corner of Australia, in 


the swamps about the neighbourhood of King 
George’s Sound, we find yet another curious 
little plant, wholly distinct from either of the 
families above-mentioned, but still, like them, 





lia. 4.—Cephalotus follicularis. 


producing pitchers. Itis called Cephalotus 
follicularis (Fig. 4). Its pitchers are not 
attached to tho leaves as in the other in- 
stances, but developed separately. It is a 
stemless plant, and nestles down among the 
wet moss so as to be almost hidden. In its 
floral organs this plant is nearly allied to the 
butter-cups (Ranunculus) of our meadows. 

C. W. Crocxzr. 

Royal Gardens, Kew. 


PADDLE-WINGED BIRDS. 
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THERE are many terrestrial birds whose 
Wings are so rudimentary ds to be utterly 
tiseless as organs of flight. At a not very 
temote period, the number of such brevi- 
pennate birds was far greater than in the 
present day ; in fact, we can enumerate more 
extinct species, the semi-fossilized bones of 
which are attestations of their having existed 


until very recently, than are now to be found 
through Africa, the Indian Islands, Austra- 
lia, New Zealand, and South America. The 
dodo, the solitaire, the great Madagascar 
ostrich, and the moas have perished, and the 
residuum consists of one ostrich, two casso- 
waries, two rheas, one emeu, and two, per- 
haps three, species of kiwi, to which may be 
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added the notornis, or flightless gallinule of 
New Zealand, which is extremely rare, if not 
now altogether erased from the list of ex- 
tant species. 

It is not, however, to terrestrial brevipen- 
nate birds that we apply the term “ paddle- 
winged.” We appropriate it exclusively to 
aquatic birds ; and this indiscriminately with- 
outrespect to the order or genus towhich they 
individually belong ; for, be it observed, they 
do not form a family group. In this point 
of view they remind us of apterous insects, 
once all huddled together in a single order 
(now effaced from every entomological sys- 
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Under View of long, narrow Wing of the Albatross. 


tem), but which in reality belong to very dif- 
ferent groups, and these wide apart from each 
other. Of such orders they are exceptional 
examples. 

As among terrestrial brevipennate birds 
we trace out a scale of development or of 
degradation in the wings, which, at best, are 
but rudimentary, so among these aquatic 
birds do we meet with great variations ; but 
in none is the wing useless, as in the emeu or 
kiwi, and, moreover, the less it 1s adapted for 
flight, the more efficient is it as an oar or 
paddle. , 

Many aquatic birds have vast powers of 
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flight, but then their wings are not used as 
paddles. It is true that the ocean supplies 
them with food, and that they both skim its 
surface and plunge beneath the waves ; many, 
indeed, settle to rest on the water, lifted up 
and let down by the heaving and sinking 
billows. These arc not true swimmers; yet 
from them commences a graduated scale of 
descent, though the word is not truly and 
justly applicable till we arrive at the oceanic 
penguins, utterly flightless—heavy, and sub- 
merged on their own element, but as much at 
home in it as is the porpoise or the seal— 
apodous and brachipodous mammals. 


(Half expanded ) 


It is interesting to trace out the grada- 
tions of wing-development in aquatic birds. 

Let us glance for a moment at the cir- 
cling gulls, whose hight and gracefully sweep- 
ing movements no one can have witnessed 
without adiniration. Let us consider the 
albatross, which exults in the gale, and stems 
the fury of the tempest. Then come its 
tiny relatives the petrels, which, in the 
trough of the rolling billows, sheltered from 
the wind, and half-tripping the water as 
they fly, follow in the wake of the vessel for 
many @ league. Look, again, at the tropic 
birds (Pheton), cleaving the air with the ve- 
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locity of an arrow; birds which seek the deso- 
late land only for the purpose of incubation. 
We must not forget the terns (Sterna), 
hirondelles de mer, which skim the waves 
of the sea as does the swallow the rippled 
surface of the lake or pool. Nor can we pass 
by the frigate birds (Zuchypetes), oceanic 
falcons or vultures, which, sailing in the hea- 
vena, far, far away from land, plunge from 
their aerial altitude, and snatch their prey 
from the foaming surface of the deep. These, 
to use Cuvier’s expression, are “ grands vol- 
lier's’—mighty sailors ; but they sail through- 
cloud-billows and the drifting storm. 

Let us descend from these birds of high 
flight, whose very bones are part of their 
lungs, to a lower step in the ladder. The 
cormorants present themselves. These fish- 
eating, strong-winged divers pursue, otter- 
like, their prey beneath'the water. In China 
they are trained to fishing, and such was 
the case in England up to the close of the 
reign of James II., and even later—the hawk 
and the falcon for the air, the cormorant 
for the water. 

Scarcely oceanic in their habits—for they 
affect the broad embouchure of rivers, and 
narrow straits, crecks, aud “fiords.” These 
birds come inland as evening closes, and 
roost upon rocks or even trees. Inthe morn- 
ing they return to their fishing stations, and, 
after repletion, habitually take their siesta 
on jutting masses of stone, or on uncovered 
sand-banks, where, semisomnolent, they sit 
motionless, in an orcct, or nearly erect, atti- 
tude, supported materially by the stiff, elastic 
feathers of the tail. Their wings are short, 
with rigid quill-feathers, and their flight, 
though somewhat heavy, is strong, but direct. 
-\s swimmers and divers they are admirable. 
They swim with the body submerged, or 
nearly so, and use their wings as oars, and 
their tail as a horizontal rudder, for as- 
sistance in diving and rising. They pursue 
their prey entirely below the water, giving 
regular chase, and following their quarry by 






the eye, greyhound-like, with marvellous 
celerity. 

As another pertinent example, we may cite 
the darters, or snake birds (Plotus), of which 
one species is African, another American. 
These birds are remarkable for the length 
and slenderness of the neck, which, as they 
swim with the body completely submerged, 
is elevated above the surface in a snake-like 
attitude. The darters roost and nidify upon 
trees, and, during flight, the long neck is said 
to be stretched out in a line with the body. 
When at rest among the foliage, the oscilla- 
tion and tortuous movements of the neck, 
the body being hidden, remind the observer 
of the actions of tree-snakes. These birds 
use their wings both as organs of aerial and 
aquatic progression, and their ample, stiff tail 
as a sub-aquatic elevator or depressor. We 
may also refer to the grebes. In these 
aquatic birds the legs are placed so far back 
as to give no stability to the body upon land, 
where they shuffle along on tho breast, push- 
ing with their feet. Their wings are short, 
stiff, and act as subaquatic oars, in conjunc- 
tion with the feet, and they swim and dive 
with wonderful address. Indeed, when pur- 
sued and hard pressed, they attempt to escape ' 
only by diving, and this they do so instanta- 
neously as sometimes to avoid the shot from 
a well-aimed fowling-piece. Mr. Selby ob- 
serves that, while under water, their progress 
is performed by an action of the wings some- 
what similar to that of flying, and is so 
speedy as frequently to baffle the pursuit 
of a well-managed boat. A stretch of 200 
yards is sometimes made before the birds 
raise the beak above the water for the pur- 
pose of respiration. Yet these birds, diffi- 
cult as they find it, from their shortness of 
wing and want of tail, to rise into the air, are 
most of them migratory in their habits, and 
when, not without exertion, they have at- 
tained to a considerable altitude, they pursue 
their acrial course with great velocity. 

The same observations apply to the divers 
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(Oolymbus), which rise with difficulty from 
the surface of the water, but which, when 
once fairly in the air, fly with great velocity. 
The subaquatic progression of the black- 
throated diver has been calculated to be 
(while escaping from pursuit) at little under 
the rate of eight miles in the hour. 

If we pass from these to the guillemot, 
the razor-bill, and the puffin, we shall ob- 
serve a great diminution in powers of flight, 
of which indeed during the moulting season 
they are utterly incapable, living at that 
time entirely out at sea. At the best, from 
the shortness of their pointed wings, and 
the apparent absence of a tail, they rise with 
difficulty, and their flight is limited to short 
distances. They breed upon the ledges of 
rocks, and are constantly bringing food for 
their young from the sea. In order to rise, 
they skim along the surface of the water at 
a rapid rate, by means of quickly-repeated 
strokes of the pinions, and then rising a little, 
make a circuitous flight, in order to attain to 
an elevation sufficient for them to reach their 
breeding ledge. From this ledge they plunge 
into the sea like a shot, and give chase to 
young herrings, sprats, and other fishes. These 
birds migrate, on the approach of winter, 
to warmer latitudes, especially to the Medi- 
terranean, along the coasts of Italy and Cicily, 
where they feed abundantly onthe anchovy 
and sardine. These migratory journeys are 
chiefly, perhaps, performed by short flights 
upon the wing, but in part also by aquatic 
travelling, instinct directing them in their 
course. 

These birds lead us at once to aquatic 
birds utterly incapable of flight, the wings 
of which are used exclusively as oars. The 
step from the razor-bill to its relative the 
great auk (Alca tmpennts) is immediate. 

In the great auk, a native of the high 
northern latitudes, the wings are so abbre- 
viated as to be useless as organs of aerial 
progression, but as figs or oars they compen- 
sate for the defii.ency. The great auk is 


essentially aquatic; its whole existence, ex- 
cept during the period of incubation, is 
passed on or in the sea. 
Its swiftness under water, 
and the length of time 
during which it will re- 
main submerged before it 
rises for breath, are almost 
incredible. To a certain 
extent the great auk is 
migratory; it breeds on Wing of Great Auk. 
the coasts of Norway and (Inside view; the fea- 
Iceland, but is still more ‘hers distinct, but 
abundant, or rather was 80, acless foridiale) 
around the shores of Greenland and Spitzber- 
gen. It lays, like the razor-bill, only a single 
large egg, blotched and marbled; its site of 
incubation being some dark recess among 
precipitous cliffs just above the reach of the 
highest tides. The migration of this noble 
bird never extends further southward than 
the north of Scotland, and indeed its appear- 
ance there is only occasional; but from what- 
ever point it arrives, the intervening distance 
has been traversed by swimming only. 
Although the wings of the great auk are 
powerless in the air, still the quill-feathers, 
the secondaries, etc., are all normal as to 
position and number, but singularly short, 
rigid, and scale-like. There is reason to 
fear that this bird is on the eve of extinction. 
We may now advert to a group of birds 
in which we cannot find such distinction of 
wing-feathers. We allude to the penguins. 
The penguins (Spheniscide) may be said 
to represent in the Southern Seas the great 
auk of the Northern Ocean, but they con- 
stitute a totally separate family. On land 
the penguins assume an upright attitude, 
resting on the whole of the short stout tarsus, 
which is applied foot-like tothe ground. This 
attitude, so apparently constrained, results 
from the extreme backward position of the 
legs. Thus erect they walk, or rather waddle 
along, the legs alternately crossing each other 
at every step, and the body swaying from 





RECREATIVE SOIENCE. 


257 





side to side as each step is taken. The wings 
are true cecat covered with short, rigid, 
scale-like feathers, 
disposedin closeand 
regular order, there 
being no indication 
of quill-feathers, se- 
condaries, etc. In 
some species these 
wings are used, at 
least occasionally, 
asfore-limbs during 
progression on land. 
The general plu- 
mage is close, glos- 
sy, and impene- 
trable by water. 
It reminds us of the 
coating of the seal; and, in fact, the penguin 
among birds appears to be the analogue of 
that animal among mammalia. The skin of 
these paddle-furnished birds is tough and 
oily, and the bones are hard, heavy, and com- 
pact ; those of the limbs are destitute of air- 
cavities, but contain an oily marrow. The 
penguins are all natives of the temperate or 
colder latitudes of the Southern Seas, and 
the species are rather numerous. 

Awkward as these birds are on shore, 
where they may be seen assembled together 
in vast multitudes, they display the greatest 
address in their congenial element. They 
swim and dive with case and rapidity, and 
even leap, as if in playful sport, quite out of 
the water. One species displays this habit 
to such an extent that it has obtained the 
French name of gorfou sauteur. It is the 
Eindyptes chrysocoma of Vieillot, and its 
range 18 extensive; it inhabits the shores of 
Patagonia, the Falkland Islands, the island 
of Tristan d’Acunha, the shores of Van Die- 
men’s Land, etc. The jackass penguin 
(Spheniscus demersa) also leaps, fish-like, out 
of the water, and on land moves on four 
limbs like a quadruped. The range of this 
species also is very extensive. Mr. Darwin, 





Scale-feathered Win- of Great 
Penguin. (A peifect pad. 
die-wing ) 


who met with this bird at the Falkland 
Islands, gives the following account of its 
habits :—‘One day, having placed myself 
between a penguin and the water, I was 
much amused with watching it. It was a 
brave bird, and, till reaching the sea, it regu- 
larly fought and drove me backwards. No- 
thing less than heavy blows would have 
stopped him, every inch gained he firmly 
kept, and stood close before me, erect and 
determined. When thus opposed, he con- 
tinually rolled his head from side to side ina 
very odd manner, as if the power of distinct 
vision lay only in the anterior and basal part 
of each eye. This bird is commonly called 
the jackass penguin, from its habit while on 
shore of throwing its head backwards, and 
making a loud strange noise, very like the 
braying of that animal; but while at sea 
and undisturbed, its note is very deep and 
solemn, and is often heard in the night- 
time. In diving its little plumeless wings are 
used as fins, but on the land as front-legs. 
When crawling, it may be said, on four legs, 
through the tussocks, or on the side of a 
grassy cliff, it moved so very quickly that 
it might have been mistaken for a quadru- 
ped. When fishing, it comes to the surface 
for the purpose of breathing with such a 
spring, and «ives again so instantaneously, 
that I defy any one at firat sight to be sure 
that it is not a fish leaping for sport.” 

In the penguins we find the wings formed 
essentially and par excellence as paddles ; 
here is the ne plus ultra of the conversion of 
wings into instruments of aquatic progres- 
sion. We may now turn to another modifi- 
cation of these organs. On surveying the 
duck tribo generally, we find them capable 
of rapid flight, sustained by quick strokes, 
and often at a great elevation in the air; 
but among this tribe there is one species the 
wings of which are so reduced as to be use- 
less as organs of flight, while, although they 
aid in aquatic progression, they are rarely, 
if ever, called into action as oars; this bird is 
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the loggerhead duck (dnas brachypiera) of 
the Falkland Islands, a large species weigh- 
ing upwards of twenty pounds. ‘ These 
birds,” observes Mr. Darwin, “in former days 
were called, from their extraordinary manner 
of paddling and splashing upon the water, 
race-horses ; but they are now named, much 
more appropriately, steamers. Their wings 
are too small and weak to allow of flight, 
but by their aid, partly swimming and 
partly flapping the surface of the water, 
they move very quickly. The manner is 
something like that by which the common 
house duck escapes when pursued by a dog, 
but I am nearly sure that the steamer moves 
its wings alternately instead of both together 
as in other birds. These clumsy loggerhead 
ducks make such a noise and splashing thatthe 
effect is exceedingly curious. The steamer is 
able to dive only a very short distance. It 
feeds entirely on shell-fish from the kelp and 
tidal rocks; hence the beak and head, for 
the purpose of breaking them, are surprisingly 
heavy and strong—so strong indeed is the 
head, that I have been scarcely able to 
fracture it with my geological hammer.” 
As another instance we may adducc the 
New Holland mush duck (Hydrobates lobatus 
or Biziura lobata), one of the most extraor- 
dinary birds of the Anatide. The wings in 
this bird are short and inadequate for the 
purpose of flight, but, as Mr. Bennett informs 
us, “assist the animal as it runs over the 
water.” The tail is short, wedge-shaped, 
and composed of stiff feathers. The musk 
duck is a very wary bird, diving the instant 
it is approached ; afterwards it only elevates 
its head to watch proceedings, disappearing 
again on the least sign of danger. It dives 
in pursuit of its finny prey, and while quickly 
swimming the whole body is submerged. In 
all these respects it greatly differs from the 
loggerhead duck, and approximates to the 
great auk. Itis extremely awkward on the 
land, from the backward position of the limbs. 
Between the brevipennate birds of the 


land and of the water, there is this differ. 
ence, as it respects the use of the rudimen. 
tary wings: In the ostrich, emeu, and rhea, 
which are fleet-footed, the wings are chiefly 
of use as balancers. As the birds scour along 
these organs are expanded, apparently on 
purpose to catch the wind, but in realty they 
act to a certain degree like the arms of a man 
while running ; yet it may be that they give 
some portion of buoyancy to the heavy body. 
In the cassowary, the small pinions tipped 
with stiff shafts are of no advantage to the 
bird as aids in progression; but we believe 
that it strikes with them as well as with its 
feet in self-defence. The cassowary is not a 
scourer of the plain. In the apteryx the 
Wings are so reduced as to be utterly use- 
less. On the contrary, in all the brevipennate 
aquatic birds, the wings are destined for a 
most important and special purpose; they 
are decidedly locomotive organs, as valuable 
to their possessors as are his sail-broad 
pinions to the soaring vulture. They sub- 
serve no trifling or secondary purpose, thoy 
are what the flippers are to the whale, the 
wing-like paddles to the marine turtle. The 
flight of these birds is in the water, as is 
that of others in the air, and all their struc- 
ture is in harmony with the denser element, 
in which they disport at ease, and from the 
scaly or molluscous tenants of which they de- 
rive their sustenance. Were we to cut every 
plume away from the wings of an ostrich, it 
would still scour the desert ; were we to de- 
prive the wings of the great auk of their rigid 
feathers, we sh« uld render the bird powerless. 

Again, in all brevipennate terrestrial 
birds, the legs are developed to their maxi- 
mum; in all brevipennate aquatic birds the 
legs are undeveloped, and play a secondary 
part only in locomotion. On land they 
barely enable the bird to waddle or shufile 
along; in the water they may serve as 
balancers, or as rudders, but are often most 
effective as organs of propulsion. 

W. C. L. Maztry. 
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HOW TO USE THE THERMOMETER. 


Having provided good instruments, and 
placed them properly on their stand, the 
next essential is to record the readings cor- 
rectly. In reading off an upright thermo- 
meter, it is requisite to keep the eye at the 
same elevation as the top of the column of 
mercury, otherwise the reading will be too 
high or too low, according as the eye is 
below or above the level. The same caution 
is requisite with those that are hung or 
placed horizontally, the cye must be exactly 
opposite to the top of the mercurial column, 
a little to the right or to the left would give 
similar errors. This is more especially named, 
as it is seldom attended to by ordinary 
observers. 

To find the amount of terrestrial radia- 
tion, the readings of a thermometer placed 
on the grass must be deducted from those of 
another thermometer hung four feet above 
the grass. Thus, supposing the temperature 
on the grass to be 26'6°, and that at four fect 
to be 37°2°, then the amount of terrestrial 
radiation will be 10°6°. To find the amount 
of solar radiatica, the temperature of a ther- 
mometer hung in the shade must be deducted 
from that of a thermometer with a blackened 
bulb hung in full sunshine; and this will 
vary according to the height at different 
seasons of the year. Thus, two thermome- 
ters placed at four feet, the one in sunshine 
will always give a greatcr degree of heat 
than that in shade; but if two thermometers 
are placed in sunshine, the one at four feet 
and the other on the grass, then the one on 
grass will give a higher reading in summer 
and a lower reading in winter than that at 
four feet, the two reading almost alike for a 
short time in spring and autumn. 

To ascertain the daily range of tempera- 
ture, the greatest cold is deducted from the 
pre ey Aas if the temperature rises 

o 345°, then the range 


will be 30°7°; the mean daily range being the 
mean of all the minimum temperatures de- 
ducted from the mean of allthe maximum ones. 

To obtain the mean temperature, there 
are several corrections to be used in order to 
ascertain the true mean. An approximate 
mean can be obtained by two different sets 
of readings, and the mean of these two sets 
is the adopted mean. From a series of ob- 
servations made every two hours, day and 
night, at the Royal Observatory, Greenwich, 
Mr. Glaisher has constructed a table which 
gives the excess or defect from the mean of 
the twenty-four hours for each hour in each 
month. Thus, supposing for the month of 
December observations were made every 
morning at nine o'clock and every evening 
at ten o’clock, and that the sum of each set 
of readings was divided by 31 (the number 
of days in the month), and gave a mean for 
9 a.m. of 35°2°, and for 10 p.m. a mean of 





35'5'; and that the correction for December 
at 9 a.m. was + 0°9°, and for 10 r.u. + 06°. 
Then— 
35'2° + 0° 5° 
35-5 +0° 9° 
2)70°7° 2)0°14° 
35°35° +0 7° 
+ Oo 7 





36'05° = approximate mean for the 
month, from observations taken at 9 a.m. 
and 10 r.M. 

The other approximate mean is found 
from the sum of all the readings of the 
minimum thermometer divided by the nem- 
ber of days, and the same of all the Teadings 
of the maximum thermometer, with a coutelin 
deduction to be now named. Mr, 
states that if the half of the maxinend 
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For January .0°2° | For July. . 19° 
» February .0°4° | ,, August. . 1:7° 
» March . . 1:0° »» September. 1°3° 
» April - 15° | ,, October . 1:0° 
» May. ~ 17° | ,, November. 0:4° 
» June . 18° »» December . 0°0° 


Thus, if for the same month the mean of 
all the maximum readings is 41°0°, and that 
for all the minimum readings 30°4°, then— 

30°4° 
41:0° 


2)71'4 


35°7° 
0‘0° = correction for diurnal range. 


35°7° == approximate mean from self- 
registering instruments. : 

Having, by these two series, found that 
the approximate mean temperature is 36°05° 
and 35°70°, the mean of the two (35'87° or 
35'9° nearly) is the adopted mean. 

As the above corrections are based upon 
the Greenwich observations, and as different 
places vary in their range of temperature, 
it seems desirable that a new set of tables 
should be constructed from the table of 
Factors (Table III.) of Mr. Glaisher’s “‘Cor- 
rections of Monthly Mcans;” and, indeed, 
for obtaining the correction to be applied in 
order to find the adopted mean of a day 
instead of a month, it is absolutely requisite 
to apply one based on the range of tempera- 
ture of that day, because if for January 15th 
we used the correction for 9 a.m. and 10 p.m. 
(given in Table II.), which is + 0:8’, this 
would only be correct when the diurnal 
range was 8°; if the range happened to be 
20°, the correction should really be + 2:0’; 
or, if 30°, + 2°9°. It would occupy too 
much space to enter more fully into the 
details of these tables, and as every observer 
must necessarily procure a copy, the reader 
is referred to them. 

The followin$ table of the mean tempera- 
ture of the past fifty years will be an appro- 
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priate addition to a paper upon thermometers. 
From the year 1810 to 1840, the late Matthew 
Needham, Esq., took careful daily observa- 
tions at 8 a.M.and 11 pm. These records 
came into my possession, together with the 
instruments from which they were recorded. 
Having applied the requisite corrections for 
diurnal range and index error, the following 
table has been constructed. My own ob- 
servations commenced in 1840, and are con- 
tinued up to the present time. It is essential 
to state that Mr. Needham’s station was only 
200 yards from the Highfield House Obser- 
vatory. In the following months the ob- 
servations were not carried on every day, 
therefore an estimation has been made as 
regards these months:—April, 1828; May, 
1813, 1815, 1817, and 1818; June, 1813, 1815, 
1817, and 1818; July, 1810, 1815, 1817, and 
1818; August, 1810, 1815, 1817, and 1818; 
September, 1810, 1815, 1817, and 1818; 
October, 1810, 1813, 1815, 1817, and 1826; 
and November, 1810 and 1815. In the 
months of December, January, February, and 
March there are no breaks in the observations, 
and only a few days in April and November. 

At the foot of the table will be found the 
mean of thirty-one years from Mr. Need- 
ham’s observations, and also of twenty years 
from my own; as well as from each ten-year 
period, and for the whole fifty years. In 
comparing the years 1810 to 1849 with the 
same period at the Royal Society, it is found 


that at Highfield House— 

January is 0:3’ warmer than Greenwich. 
February is 01° ‘5 

March is 07° ‘5 

April is 17° i 

May is O°? ‘a 

June is 0°4° ‘i 

J uly is 0'0° ry} 

August is Orl° ” 
September is 0:1° 9 

October _is 0°2° colder than Greenwich. 
November is 0'4° re 
December is 0°3° 
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27 
A. 
Mean Temwrrraivnr ci inr rast Firty Years at Hiaurinip Hovsr OpsERvaiory, 
The curve pn nis the mean of each month for 50 years, 
The curve \ 1 4 Shows the coldest month of 50 years, 
The curve c c« shows the hottest month of 50 years, 
The diagram is intended to show the COLDEST MONTH. 
curve of mean temperature of each month, Tempe- Below the Average 
p : 1ature, of 50 Years. 
and how far thie mean has varied, hotter and January, 1814 . 267° : 
colder, from this mean. February, 1855 . 28°4 10:2’ 
March, 1815 . . 35°6° 6°5° 
April, 1837... . 42'3° 5:0° 
Be a ee May, 1856... 485° 47° 
Tempe- Above the Mean June, 1821. . . 53°8° 4g° 
eee of ee aaa July, 1841 . . . 555° 6 Qo 
January, 1834. . 45°] 8°5 August, 1845 . . 546° 6'2e 
February, 1817 . 43°5° 49° September, 1845 . 61°4° 52° 
March, 18221830 46:6” 45° Octcber, 1842. .  43°2° 6 2° 
pees seni November, 1851 . 36-4° 6-0" 
pril,1814 . . 511 38 ro ho? 
; an December, 1846 . 3825 67 
May, 1848 . . . 60:0 69 Years 1841 &1855 462 26 
June, 1846... 67:7 90° 
July, 1846. . . 68°4 7L GIVING 4 RANGE FOR— 
August, 1826 . . 643° 4:0° January . . 184° | August . . 102° 
September, 1846 . 63°2° 66° Hebrisy . > raion’ a 
bod 2 «Q? arc e ° e 2 Cc er ° . 70M 
Saat ae 3 ° steal sit April . . . 88 | November . 12°4° 
ovember, 1818 . 48:8 6-4 ay . . . 116° | December . 18-2 
December, 1828 . 45°7° 65° June . 139° | Year... 61° 


Year 1846. . . 523° 3°5° July... 133° 
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METEOROLOGICAL OBSERVATIONS MADE AT AND NEAR THE HIGHFIELD HOUSE OBSERVATORY. 


MEAN TEMPERATURE OF EACH MONTH, From 1810 To 1849, 

















July. | Aug. | Sept. | Oct. | Nov.| Dec. | Ycar, 


Q ° 


89°83 | 48°78 
37°3 | 40°47 
36°0 | 48°04 
37°0 | 48°89 
J9°9 | 46°88 
33'0 | 49°47 
365 | 46°58 
aod | 48°35 


Feb. |March|April, | May. | June. 
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COINS OF EARLY BRITISH PRINCES. 


mek meee 


In a previous article I have attempted to 
describe the serios of coins struck by the 
British tribes and their princes, previous to 
their intercourse with the Romans. These 
coins, as I have shown, were purely imita- 
tive, both as to their value and devices. 
They had, in fact, no national character, ex- 
cept that arising from an unimportant pe- 
euliarity of fabric, which was probably 
accidental, 

It was not till after the invasion of Cwsar 
that the coinage of Britain began to assume 
a more or less national character. The 
Roman loader did not attempt the subju- 
gation of tho British tribes, with the excep- 
tion of a demand for a certain amount of 
annual tribute, and a nominal acknowledg- 
ment of a,kind of suzerainty in the govern- 
ment of Rome. 

The principal consequence, therefore, of 
the intercourse thus established was a de- 
cided stimulus given to all the arts of civiliza- 
tion. Among the most remarkable of the 
results thus effected in the development of 
the ‘arts among these semi-barbarous tribes, 
was that which led to the changes which 
took place in the character of their national 
coinage: which thenceforward was no longer 
considered merely in the light of an article 
of public utility, but became, as in more 
civilized countries, a kind of badge of 
sovereignty, whether through the medium 
of a prince or a municipality, the name of a 
prince or a city boing placed upon the coins 
of each petty state, as had long becn the 
case in many parts of Gaul. 

It would, perhaps, be impossible to divide 
the new British coinage into two distinct 
classes, as that of princes and that of cities, 
as may be done with the coinage of great 
part of Gaul of a similar epoch; but, never- 
theless, there are authentic examples which, 


from their general character, may, une 
doubtedly, be placed in each of these cate- 
gories. I shall, therefore, speak of both 
separately, although the coins bearing the 
names of cities may, after all, have been 
struck by princes, the name of the town 
merely indicating the place of issue. 

The description of the coins of princes 
must necessarily take precedence of that of 
the coins supposed to be of civic origin. 

Considering the undoubted authenticity of 
the coins in question, which are very numerous, 
and which bear the names of several sove- 
reigns, who appear to have reigned in some 
splendour over oxtensive districts, it ap- 
pears somewhat strange that few of the 
princes whose names thus occur upon coins 
are mentioned in history; that is to say, in 
detail, for there are a few scattered historic 
allusions which have been thought to refer 
to Tasciovanus, Commius, and a few others. 
Of these, the coins of Tasciovanus are, per- 
haps, the most ancient, and those bearing his 
name, as having first led to the discovery of 
the true meaning of a certain form of in- 
scription which pervades the series after his 
reign, and which lad long remained unin- 
telligiblg, are, perhaps, tho most interesting. 

Tasciovanus appears to have reigned over 
several districts, the principal one being that 
of which Verlamio was the capital. The 
British Verlamio was the Verulamium of the 
Romans, situated at the foot of the hill on 
which the modern St. Alban’s is built. 

That Tasciovan was the father of the bet- 
ter-known Cunobelin is well ascertained from 
the evidence of the coins struck by the last- 
named prince. The name of Tasciovan has 
been thought to be a partially Latinized cor- 
ruption of the Welsh word Tyoysog, signi- 
fying prince, or rather commander, as the 
Roman term imperator. It may, perhaps, 


264 


have been a translation of the ancient British 
or Welsh into the modernized diulects of the 
less remote provinces, just as the name of 
Augustus was rendered by the equivalent 
Greek term Sebastos, on coins struck during 
hisreign, in the Greek provinces of the Roman 
Empire. The names given to the father of 
Cunobelin by the chroniclers are unfortu- 
nately very various, but they all begin with 
T, the one on the coins struck during his 
reign being undoubtedly the authentic one. 

This Tasciovan, or, as the Romans Latin- 
ized the name, Tasciovanus, 1s possibly the 
chieftain referred to by Cesar, under the 
name of Taximagulus,* that is, Tascio Magol, 
the great chief; but no facts of interest are 
disclosed by the Roman commentator con- 
cerning him. Perhaps, indeed, the chief 
who resisted Cesar was the one called Tas- 
getus, and not the same person as Tasciovan. 
One of the most interesting coins of Tascio- 
van is a gold piece, on which the unmeaning 
debasement of the head of Apollo, of the 
Macedonian staters, has disappearcd to make 
room for the portrait of the British chief, 
which is executed in a bold but hard style, 
not unlike that exhibited on the coins of the 
Gaulish kings of the Bosphorus. On the 
reverse, too, this coin is without the cor- 
rupted device of the biga; in place of which 
is a rather rude figure, seemingly intended 
for a hippocampus, or sea-horse. ¢ some- 
what similar animal is frequently found on 
Greek coins of maritime states, from one of 
which the present device may have been 
copied, though what connection such a symbol 
can have had with the inland states of Tas- 
ciovan it is difficult to imagine ; the explana- 
tion being probably that it was an arbitrary 
copy of the device on a foreign coin, adopted 
without regard to its especial fitness. 

That it is a copy of a Greek device is the 
more probable, from the circumstance that the 
letters V B, the commencement of Verlamio, 


Migoh, ghowever, enlies that Taximagulas 
"pence, and not Tasciovan. 
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the capital of Tasciovan, are often found be- 
neath it, in the same manner as the initial 
letters of Greek cities; as on the coins of 
ZEgina, for instance, which have aI or Ara 
placed on each side of the tortoise, which 
was the national device of that state. 

On the obverse there is no inscription, as 
is the case with most of the Greek coins 
of princes, but on the reverse the initial 
letters tas occur. Other coins of the 





Tra, 1. 


same prince have TA8sc, some TASCI 0, and 
others Tasciovan in full; but none of his 
own coins have the Romanized form of the 
name, a8 TASCIOVANUS. 

Notwithstanding the original character of 
the coin just described, others of the same 
prince have, on both sides, mere modifications 
of the old types of the “Philips.” The engra 
ving below 1s an example of this class of the 
coins of Tasciovan. On the reverse the horse 
of the biga device is unmistakable, in conse 
quence of the presence of the twheel, which is, at 
usual, in the later debasements, placed above 





the horse. The great innovation in this form 
of the device is the introduction of the horse 
man, doubtless representing the chief him 
self, who holds above his head a crosier-like 
instrument, which is probably an emblem o 
command, or possibly merely a weapon; or 
perhaps, the figure, though here made t 
represent the British chief, was suggestec 
by the charioteer of the biga device, i1 
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which case the instrument he holds above his 
head may be but analtered copy of the goad or 
whip carried in a somewhat similar position 
by the driver of the biga. The scattered 
inscription is tasc. The other side of this 
coin, which, as being without inscription, 
is doubtless intended for the obverse, has for 
device the debased head of Apollo, reduced 
to a mere cruciform ornament, of which 
fragments of the laurel form the chief fea- 
ture, as alluded to in the paper on the ane- 
pegraphic coins of this series. 

The TAS or TASCIO, etc., and the vER of 
these coins gave rise to very singular and 
ingenious conjectures among our early an- 
tiquaries, before suflicient data had been re- 
covered and collected, to lead to a searching 
investigation. 

Camden, in speaking of the devices and 
inscriptions of these coins, and in reference 
to the word TAsCcIo, calls it ‘a phrase of the 
Mint, signifying tribute-moncy, among the 
Britons,” adding, that he is confirmed in his 
conjecture by information received from Dr. 
David Powel, “a perfect master of the British 
language,” who had made known to him, at 
the same time, that it was probably derived 
from the Latin word taratio, and splelt tTasc 
to represent the letter x, which was then un- 
known to the Britons. The eminent an- 
tiquary admits, at the same time, that he 
cannot say much on British coins, as ‘‘ the 
subject is involved in the darkness of so 
many ages.” 

Some have been led to the conclusion, by 
an extraordinary but very excusable accumu- 
lation of confused ideas, that the word Tascio 
represented the name of a moneyer, or mint- 
master of Cunobelin, as being found on coins 
in conjunction with the name of that prince 
—a fancy of our early numismatists which is 
now thoroughly exploded. 

The coins which have only Tascia, or 
Tasc, or Tasciovan, without the name of an- 
other prince, are generally of ruder work- 
manship than those which have Tascia 


combined with other names. It may be 
noted that those with the abbreviated name 
of Tasciovan alone are only found in the 
neighbourhood of St. Alban’s, which is close 
to the site of the ancient Verlamio. Many 
of the most intercsting of the coins found on 
that site were formerly in the collection of 
Mr. Brown, of St. Alban’s, and some of them 
are now in our national cabinet in the British 
Museum. Some of these have two profiles, 
one lying over the other, the second profile 
being, probably, either that of a queen, or 
that of a brother or son associated in the 
government. 

The coins of Tasciovan having "tascto, 
with the additional vER, are considered to be 
those struck at Verlamio ; those with the ad- 
dition of sEao, at Segontium, another mint- 
town of his dominions, situated in the Hamp- 
shire and Surrcy regions, over which he ruled. 
Those with Tascio and RIXON are sup- 
posed to have been struck at some unknown 
city; not Uriconium,* which no stretch of 
conjecture can bring within the dominions 
of Tasciovan. The ver has also been misin- 
terpreted as the beginning of Vergobrete, a 
Celtic term, meaning a chief or prince, upon 
which fragile foundation, taking also Tascio- 
van to mean imperator, the coins of Tasciovan 
with the Tasclo.vrz.Bop might be declared 
coins of Boadicea, this abbreviated inscrip- 
tion being translated as “the female Vergo- 
brete Boadicea the Ruler.” But the recent 
accumulation of evidence, such as that ad. 
duced by Mr. Birch, Mr. Evans, and other 
indefatigable numismatists, at once places 
such fanciful hypotheses out of the pale of 
probability. The ver. Bop, which some- 
times accompanics the name of Tasciovan, is 
thought rather to be the name of a town, but 
not Verlamio, as such coins are never found 
in that neighbourhood, but may be possibly 


® Uriconium was the capital of the Cornaril 
(afterwards Wroxeter), on the site of which the most 
interesting antiquarian excavations which have ever 
taken place in Englund are now being carried on. 
Z 
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assigned, as suggested by Mr. Evans, toa city 
bearing some such name as Verbodunum. 
Coins attributed to Tasciovanus, upon suf- 
ficiently satisfactory evidence, have now ac- 
cumulated to a sufficient extent to enable nu- 
mismatists to class them distinctly into gold, 
silver, copper, and brass. The gold and silver 
have each their subdivisions of halves and 
quarters, and the copper and brass their 
halves, and possibly some lesser subdivisions. 
These coins exhibit a considerable variety 
of types, but all more or less of the style and 
form of the examples given. The largest 
copper have generally a square ornament on 
one side, surrounded by the word VEELAMIO,* 
the smaller size having the ornament without 
the letters, or only with four of them, while 
some have a rudely-executed eagle holding 
a branch, and having the inscription vER- 
LAMIO more or less complete. 

Tasciovan probably reigned from about 
60 3.c. to about 20 B.c. Cesar’s second in- 
vasion having occurred in 55 and 64 8.c., and 
Cunobelin, son of Tasciovan, having been sent 
to receive his education at the court of 
Augustus, whose reign did not commence till 
30 B.c., render these dates probable. Some 
numismatists, however, are of opinion that 
the reign of Tasciovan did not commence till 
after Ceesar’s invasion. 

Among othor native princes who are said 
to have opposed the landing of Cesar is Se- 
gonax, to whom the coins, bearing the name 
of Tasciovan, with the word sEGo, were 
formerly attributed, the name of Tasciovan 
being thought to allude to tribute paid 
by Segonax and others, according to the 
truce or peace agreed upon with Casar— 
** Quid in annos singulos vectigalis P. R. Bri- 
tannia penderet.t” This passage contams 
another proof (in addition to the more cele- 
brated passage), if that were necessary, that 
the Britons possessed coined money at that 


* TLé Verulamium of the Romans. 
Boll, Gall, v, 22. 


time, the word vectigal being never employed 
except when actual money is referred to. No 
coins yet discovered, however, can, with any 
show of probability, be attributed to Segonax. 
Commius is the name of another prince, 
probably contemporary with Tasciovanus. To 
this prince several coins have now been 
attributed with tolerable certainty. The 
name was, however, for some time considered 
to refer to a commonwealth or community, 
and to be founded on the Welsh word ewom- 
mud, or cymmwd; and it is thought that 
the word was introduced on the coin in the 
same manner, and with the same import, as 
the Greek word KOINOS on a series of coins 
struck for the use of a certain set of cities 
forming together one community; or, the 
Roman term communitas, which is found or 
certain provincial coins struck under simila 
circumstances. The community supposed tc 
be referred to on the British coin was that o 
the Southern Belgic tribes, occupying ¢ 
region comprised in the present Wiltshir: 
and Dorsetshire. Mr. Beale Poste, in a1 
ingenious paper read before the Numismati 
Society, supposed the word -Commius ti 
mean at once a community and the chie 
who was at the head of it, adducing as proc 
of his hypothesis that Cesar especially mer 
tions the ‘‘Commius,” or head of a cor 
federacy in Gaul. It is true that the Saxon 
had also the term commagil for the chief c 
a confederacy. Upon such consideratior 
the comM1 . F, found on the coins of a son | 
Commius, was interpreted by that numismat 
as Commi(os) F(irbolgi), that is, the comm« 
nity of the Firbolgi, who are described } 
Mr. Beale Poste as a tribe of the Southe 
Belgi. It is, however, pretty generally a 
mitted in the present day, that the comm 
found on the British coinage is merely t 
name of a prince, and very probably belon 
to Commius, the Attrebatian mentioned 
Cesar as ruling over the Attrebatii of Ga 
Or, the coins in question may be those of 
prince of the same name, who ruled over t] 
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branch of the Attrebatii who had settled in | those now attributed, by most British numis- 


Britain. 

This view was partially adopted by our 
famous old archwologist Camden and his 
brother antiquary, Philemon Holland, who 
were both in favour of the hypothesis that 
the Commius in question was the Gallic prince 
mentioned by Cesar. The theory by which 
the name was made, not that of a person, 
but having reference to a community, had 
not been broached in their time. Thus, 
‘Both I and others,” says Camden, “ are 
pleased with the conceit that it is a coin of 
Commius Attrebatensis, whom Cesar men- 
tioneth.” The Commius mentioned by Cesar, 
who had acknowledged his authority over 
the Gaulish Attrebates, had been more than 
once a mediator between Cesar and the 
British chiefs, from which circumstance it 
may, perhaps, be inferred, that he held au- 
thority also over that portion of the Attre- 
bates who had settled in Britain, and had in 
that capacity issucd the British coins (only 
found in this county) which bear his name. 
That the holders of authority over separate 
portions of a tribe, one remaining in Gaul 
and the other settled in Britain, is not with- 
out precedent, we know from the case of 
Diviaticus, who is well known to have ruled 
over portions of Britain as well as Gaul. 
The Gallic Commius, as recorded by Fron- 
tinus, took refuge for atime in Britain during 
a rupture with the Romans, and it may have 
been during that time that coins were is- 
sued by the British Attrebates bearing his 
name.* 

Considering all these somewhat conflict- 
ing circumstances, one would be rather in- 
clined to assign the British coins bearing the 
name of Commius to a strictly British prince 
of that name, as there are well-authenticated 
coins of three British princes, who describe 
themselves on their coins as Sons of Commius. 

The coin represented at Fig. 3 is one of 


* The name of Commius occurs also on a coin of 
Gallia Narbonensis (Lelewel). 


matics, toa British Commius. 
It has the letters muttos be- 
neath and in front of the 
} horse, the co being off the 
coin, on account of irregular 
placing of the die. The ter- 
mination in os may be ac- 
cepted as proof that Commius, or rather 
Commios, was at least contemporary with, if 
not earlier than, Tasciovan; as the Greek 
termination in os, common in Gaul and parts 
of Britain just before the invasion of the 
Romans, was entirely superseded by the Ro- 
man us after that period. 

Addedomaros is another British prince of 
this epoch whose name has been preserved 
on British coins. The termination in os is 
conclusive as to a higher degree of anti- 
quity in British names than those ending in 
us; but, perhaps, the purely barbaric Tasci- 
ovan, without the euphonic termination either 
in os or us, should take precedence of both. 

The coin engraved at p. 27, Fig. 3, is one 
of those bearing the name Addedomaros. The 
name is clear enough to experienced readers 
of monetary legends, though all the letters are 
only half on the coin, which is of red gold, 
and weighing 86 grains. The ornament on 
the obverse is a barbaric degradation of the 
head of Apollo of the * Philips.” There are 
smaller pieces, weighing 2134 grains, of the 
same red gold, which have the name in full, 
and very distinct. They are probably quarters 
of the lurger piece. There are also pieces 
bearing other types, with the name Adde- 
domaros more or less distinct. 

It has been ascertained, with tolerable 
certainty, that the termination marvs always 
belongs to the name of a person, and not 
that of a people. These coins are therefore 
considered to be undoubtedly those of a 
reigning prince, and not civic coins, & class of 
early British money which I shall refer to in 
another place. The inscriptions are some- 
times written with the letter @, sometimes 3, 





and sometimes D, the first two being doubtless 
the earliest and the D the latest, as we find 
on Gaulish coins of a corresponding period. 
Addedomaros was probably a prince of the 
Toeni, as the coins bearing his name are 
generally found in Norfolk and near Cam- 
bridge. 

The name of Addedomaros does not occur 
in history, but he may probably be a de- 
seendant of, and bearing the ancestral name 
of &dd-mawr, or dd the Great, of the 
Welsh chroniclers. This is the more probable 
as, in a similar manner, we can trace the 
name of Dubnovellaunus to the Welsh Dyf- 
nawal or Durwallo, and that of Caractacus 
to a similar source. Of .¥dd-mawr no- 
thing is atated by the chroniclers in question, 
except that he was one of the progenitors of 
a long line of ancient British kings, which 
might lead, as just suggested, to the sup- 
position that the Addedomaros of the coins 
bore the ancestral name of the founder of 
his line. 
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‘With regard to the date of his coins, in so 
far as it may be approximately ascertained by 
means of the Greek termination in os of the 
name of Addedomaros, it should be stated that 
there is a strange confusion in the use of the 
Greek or Latin terminations on early British 
coins; both the us and os occurring occasion- 
ally, though very seldom on the same coin. It 
may, however, be accepted as a general rule, 
that the Celts first Grecianized and aflerwards 
Latinized their names, and that the Latinized 
terminations generally occur after the invasion 
of Cesar. In 60 B.c., for instance, the termi- 
nations of proper names were generally in os, 
while about 40 or 50 3.c., after the Roman 
invasion, «s began to prevail universally. 

In like manner, the k1x of the earlier 
period becomes generally rex at the last- 
named epoch; but the time of transition 
is not so distinctly marked, and there are 
some striking irregularities to be noticed 
hereafter. 

H. Nogt Humrueers. 


THE GENESIS OF ORGANIC FORMS, 
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Waarever may be said as to the limits of : 


is only the visible expression of it, or whe« 


man’s power in intellectual observation, it is | ther it is a necessity of form, and, like gra- 
quite certain that it is not throughi lack of | vitation or electricity, universally diffused 


courage that he is not by this time maater of 
every secret of the universe. ‘“ The Celes- 
tial Worlds Discovered, or Conjectures Con- 
cerning the Inhabitants of the Planets,” by 
Christianas Huygens, may go with Lake's 
Moon Story, as exemplifying the desire of man 
to overleap eternal barriers, and in disap- 
pointment searching in his imagination for 
what he cannot find in Nature. The great 
problem which modern scientific inquiry has 
chosen for solution is as to the origin of life 
on the globe, whether it is the result of dis- 
tinct creation, whether it created itself, whe- 
ther it has existed from all eternity, whether 
if ia inevitably allied to form, whether form 


throughout all material substances. It would 
be a pity not to have as many variations of 
this species of inquiry as possible, 0 we must 
allow license to those who question the fact 
of life altogether, and agree with them at 
least so far as to admit that, perhaps, like 
time and space, it is only an abstraction. 
The “rough-and-ready” method is to take 
things as they are, agree that life is a prac- 
tical fact, even if we cannot define it, and 
that the forms in which life is manifested 
have an inevitable association with it, for the 
present at least, whatever may be said as to 
the past orthe future. Quitea pretty library 
of books has sprung up as food for this in- 
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quiry, and not as food only, but as zests for 
appetite, and organs of digestion into the 
bargain, so that we may, if we choose, put 
out our thinking as we do our tailoring, and 
have any imaginable multiplicity of hypo- 
theses served up to us in the style of com- 
pounded French dishes, and the less we in- 
quire about the ingredients the better. In 
the style of the philosopher’s conversation 
with the boatmen, we should say to the friend 
who has not read Darwin’s “Origin of 
Species,” ‘ There's half your life gone.” If 
he had not read “ Vestiges of the Natural 
History of Creation,” ‘“ There's another half 
your life gone.” After that, of course we 
could not mention Gosse’s ‘“ Omphalos,” 
Dr. Dawson’s “ Archaia,” Dr. Bree’s ‘‘ Spe- 
cies not Transmutable,” Hugh Miller’s ‘‘ Tes- 
timony” and ‘ Footprints,” Mackie’s “ First 
Traces of Life,” or any of the dilutions of 
Lamarck, travesties of Oken, or warped in- 
ferences from Owen, Lyall, and Murchison ; 
for the simple reason that two halves make 
one whole. There is something of a charm, 
though, about this inquiry ; itis a putting on 
trial of at least some of the elements of our 
faith ; it is flattering to ourselves, and the 
mind always likes to have the Pegasus of ima- 
gination in the harness when it makes a bold 
drive along the dark ways of physical and 
metaphysical speculation. In plain truth, 
where we pretend to grope our way by the 
aid of pure reason alone, we are too often 
following the ignis fatuus of fancy, and ready 
to accept as the fruit of logic that which is 
the fruit of invention. 

We are not about to lay down a doctrine, 
so let the reader take comfort, and with us 
ask the question—Whence came all the forms 
of life we see? Ina certain place there is a 
distinct reply, but it is a condition of this 
inquiry that what Nature exhibits Nature 
must explain. Here, then, let us introduce 
our good friend, Mr. P. H. Gosse, who has 
done so much for sea anemones, for micro- 


scopic zoology, and, by his charming books 


on Jamaica and Alabama, for Observation as 

an instrument in thegathering of knowledge. 

Either the organic forms we behold around 

us have existed from all eternity, or they 

have each had a beginning. So says Mr. 

Gosse,* and there is no gainsaying him. 

Mere observation teaches that existing plants 

and animals had no beginning, because it isa 

necessary condition of an organic form, living 

or dead, to bear about it evidences of past 
duration. One illustration will suffice here. 

I write witha quill pen. I observe the quill, 
the vane, and shaft; the epidermic cells; the 
feather is the result of growth and develop- 
ment. With Mr. Darwin’s sanction I may 
literally, as well as metaphorically, trace its 
origin to my brother, who was plucked, per- 
haps against his will, for my benefit. The 
feather did not grow instanter, it had its sea- 
son of nourishment from the goose and com- 
fort to it. Nor did the goose come to a con- 
dition to produce feathers instanter; and 
before feathers sprouted from their capsules, 
the whole complexity of goose and feathers 
was inclosed in the shell of an egg. The 
egg was the product of a goose, which was 
the product of an egg, which was the pro- 
duct of, etc. etc., and so on for ever. We 
promised not to lay down a doctrine, and we 
do not here say that Nature had no begin- 
ning ; but that, at all events, is the conclusion 
to be arrived at by logical sequence, if the 
data are derived from observation only of 
any one particular organism. Mr. Gosse 
would put the matter still more forcibly thus : 
Suppose you have the privilege of inspecting 
the very first example of any particular or- 
ganism—say, if you please, man himself—one 
instant after creation. He would bear about 
him all the marks of pre-existence; you would 
pronounce him a product of time, thirty 
years perhaps of growth about him, his hair, 
nails, teeth, ay, even the blood in his arte- 


* “Omphalos: An Attempt to Untie the Geo- 
logical Knot.” By Philip Henry Gosse, F.R.S. Van 
Voorst. 


270 


ries, all testifying to an existence in the past. 
Your reason would tell you that he owed his 
existence to parentage, and away you go 
again after eternal succession, though an in- 
atant before such a creature had no existence. 
But an eternity of organic forms is, after all, 
only an intellectual fiction, the rough-and- 
ready reasoner will have a beginning, and is 
quite content to accept it even if bearing 
upon it false evidences of apast. Theauthor 
of the “ Vestiges” professes to help us out of 
the difficulty. An infinite succession of finite 
things we reject, and so there is provided 
instead the interesting suggestion of spon- 
taneous generation. The mystery is solved, 
organization willed itself imto being, and the 
only wonder ia, that the book which brought 
such light into the world did not write and 
print itself. Let us be fair. Er nihilo nihil 
fat. If existence cannot come from non-ex- 
istence ; if life cannot call itself shen there is 
none to call, and nothing to be called; if a 
unit cannot spring out of nought, then 
* Vestiges” was written invain, and tu those 
who accept its doctrine we must say, “ Your 
faith is vain, ye are yet in your sins.” It 
might be harsh to judge “ Vestiges” by the 
electrical experiments of Mr. Crosse, which 
men of sober thought and scientific expe- 
rience agree in considering child's play, but 
the question must be pressed whence came 
the primordial germ which served as the 
typical seed-plot of all successive gencra- 
tions. “Give me a fulcrum,” said Archi- 
medes ; ‘Give me an organic nucleus, a living 
cell,” says the author of ‘ Vestiges,” and, 


presto, you shall in the course of a few | 


billion eons have more plants and animals 
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instead of illustrating progressive develop- 
ment, the creation of life by eleotricity was 
rather a confirmation of Mr. Gosse’s plan of 
prochronism—a bursting into the circle, or 
line, of the organic scheme, instead of a com- 
mencement at the very beginning. If these 
experiments were worth the paper on which 
they were solemnly recorded, the author 
would not have to repeat, in this new and 
beautifully illustrated edition,* that “we do 
not present the Crossian experiment, and 
other alleged cases of primitive generation, 
as undoubted facts, or as indispensable parts 
of the present hypothesis.” We remomber 
well reading the first edition of ‘“‘ Vestiges” 
on the very day it was first issucd from the 
publisher. We have read it several times 
since, and there has always appeared to us an 
absolute necessity for spontancous genera- 
tion as a fact to give the Lamarckian hypo- 
thesis a fair claim to hearing. Given that, 
and transmutatiou may follow. If any philo- 
sopher can produce an acarus, or even an 
amaba, or the most simple cryptogamic cell, 
let him come forward and put to flight the 
armics of the aliens. We will not stone him 
or cast him out; we shall be lost in awe at 
beholding the jbristly mite emerge from its 
silicated bath, and shall thenceforth be pre- 
pared to believe that between the infinite and 
the finite there is no gulf fixed. That “the 
bisis of all vegetable and animal substances 
consists of nucleated cells,” is no key to the 
mystery of lifeat all, any more than the pro- 
duction of foliated crystals proves the con- 
version, by qualities inherent in matter, of 
inorganic into organic entities. A poplar- 
tree may be ‘‘the brush realized” to per- 


than you can ever hope to catalogue, with | fection in the imagination of the author, but 
man at the head, the last and best fruit of a fancied resemblance is not creative power. 


successive developments, acknowledging the 
primordial cell as his remote, but honoured 


Organic bodies contain inorganic elements, 
we are told, in the chapter on “ Particular 


ancestor. It is a downright pity that Mr. , Considerations” (p. 111); and, willing to admit 


Crosse and Mr. Weekes should have been 
favoured with acari, or mites covered with 
bristles, instead of primordial cells, because, 


as much as we can, we admit that. But you 


* “Vestiges of the Natural History of Creation." 
Eleventh edition, illustrated. John Churchill. | 
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see, if we resolve structures into their com- 
ponents, we must come to something more 
elementary than themselves, and the state- 
ment is on a par with one we venture to offer 
as a parallel, namely, that an arithmetical 
quantity consists of units; and the second 
statement is just as good as the first, for all 
that we gain of knowledge as to the origin 
of organization. Microscopists are not so 
puzzled about the origin of pencillium and 
its kindred as some people imagine, and they 
never give way even to a dream of spontaneous 
generation, even when acrop of infinitesimal 
fungi breaks out upon a clean glass slide. 

It comes to this, we must give to the 
author of “ Vestiges,” and to Mr. Darwin 
also, a primordial germ. Give them an act 
of creation to start with, and they will build 
up the existing fabric without further help ; 
they'will show that man is but a monkey modi- 
fied, the monkey but a transformed oyster, 
the oyster but an expanded rhizopod, and the 
rhizopod a grandchild of the created nucleus. 
Nay, there is the ‘‘secure future of equally in- 
appreciable length,” the certainty of further 
improvement, and the possible budding of 
angelic wings, and development of angelic 
attributes. The hypotheses of these two 
authors do not greatly differ. The “ Ves- 
tiges” proceeds on the supposition that the 
primordial cell was gifted with an innate 
power of expansion. That the expansion, 
growth, development, call it what you will, 
is of a character which tends towards improve- 
ment or ascent in the scale of organization. 
To be just to the hypothesis, we must add 
that it is not necessary that any low form of 
life, which may be the presumed causal ante- 
cedent of more complicated forms, is in itself 
imperfect ; it is simply contended that life is 
in its essence a transforming power, in virtue 
of which A changes by the operation of law 
into B, and Binto C. Or, to adopt an illustra- 
tive example, when organization has, by suc- 
eessive developments, produced a monkey 
from some primal germ, the monkey, with a 


laudable desire for improvement, compels his 
tail to shrink up into an os coceygis, his thumbs 
to become opposable, his countenance to lose 
the grin of the satyr, and acquire divine 
complacency, while his brain expands into 
human completeness by the mere exercise of 
his thoughts on the glorious change which 
the future has in store forhim. The author 
puts the case differently, we admit, and with 
elaborate discussion on cumulative evidence ; 
but it comes to this. “Life,” he says, 
“pressed in as soon as there were suitable 
conditions’ (p. 104), and those suitable con- 


ditions were presented in succession, and all 
the wondrous plan of adaptiveness in vege- 
table and animal existence was the result of 
“law,” not of design; the fruit of a “ten- 
dency,” not the response to the exercise of 
divine will. And here we are provided with 


a smooth and slippery path over all the ob- 
stacles that reason and experience might 
suggest in the supposed key to the process 
of development furnished by the history of 
embryos. “All organisms, vegetable as well 
as animal, commence with a simple cell, of 
which it is impossible to tell in any case to 
what form it is destined to advance. A series 
of changes takes place. First, of an animal 
embryo, we can distinguish whether it is dea- 
tined for the radiate, molluscous, articulate, 
or vertebrate sub-kingdom. Take an em- 
bryo of the vertebrate sub-kingdom, we next 
trace in it the change which will determine 
whether it is to belong to the fish, reptile, 
bird, or mammal class. Take an embryo of 
the mammal class, the characters of the par- 
ticular order are next determined. After- 
wards those of family, genus, species, sex, 
and individual are evolved in succession.” 
(P. 130.) If every germ has locked up within 
it the elements of the human form—a neces- 
sary postulate—then how is it that when 
organization has attained to the human 
standard, any lower forms remain? They are 
arrested, says the author, at some one stage 


in the embryonic process, so that a fish is 8 
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mammal with a swim-bladder, anda mammal 
a fish with lungs ; a monkey is a man with a 
tail, and a man isa monkey with an opposgable 
thumb, a habit of wearing spectacles, and not 
a word about the intermaxillary bone. So, 
from a nucleated cell which springs into 
being by a fortuitous concourse of atoms, the 
whole organic fabric is constructed on the 
principle of development from little to much. 

Mr. Darwin's hypothesis is very nearly 
the same.* The breath of life was first 
breathed into a primordial form. ‘There was 
expansion, of a typical kind at least, and the 
primordial germ, like Topsy, “ growed.” The 
only essential difference between the two 
authors is as to method and terms. Mr. Dar- 
win is rather synthetical. He perceivesamong 
animated forms deviations from their types. 
He describes these deviations, multiplies in- 
stances, and works among his facts like a 
great naturalist, as he is. Variation, he con- 
clades, is in accordance with law—the “ Law 
of Variation.” Every organic form has to 
“struggle for existence” against adverse cir- 
cumstances, and in this struggle the strongest, 
the best fitted to contend against destructive 
influences, the most perfectly developed, sur- 
vive by a process of “ natural selection,” and 
by this process of natural selection ‘all the 
organic beings which have ever lived on this 
earth have descended from some one primor- 
dial form, into which life was breathed by 
the Creator” (p. 484). 

Vast as are the fields of inquiry over which 
we are invited to ranye by these remarkable 
works ; delightfulas it isto be led, even towards 
a mere hypothesis, through the domain of na- 
tural phenomena, strewn everywhere with 
wonders ; lively as is the interest awakened 
by the analysis of analogies and resemblances, 
and, above all, by the conformity to types, of 
the great divisions of Nature, and of the 


* “The Origin of Species by Natural Selection ; or, 
The Preservation offavoured Races in the Struggle 
for Life.” ByC- «arles Darwin, M.A. Fifth Thousand. 
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agreement of types with types, and the pos- 
sible relation of all types to one type; yet, 
when we come to results, the whole question 
is one of the permanency of species. If spe- 
cies are permanent, if they are as distinct 
ontities, as oxygen and hydrogen, as the angles 
of a cube and the relations of a circumference 
to its diameter, then Lamarck and the “ Ves- 
tiges’”’ are only examples of scientific toying, 
and Darwin must be respected for his facts, 
and smiled at for his fancies. 

Species have been variously defined. They 
are a sort of right lines in organic geometry. 
Cuvier says, ‘‘ Species are the collection of all 
beings descended the one from the other, or 
from common parents.” De Candolle includes 
as one species all the individuals which bear 
to cach other so close a resemblance as to 
allow of our supposing that they have pro- 
ceeded originally from a single pair. This 
last may sullice us here, with thia proviso, that 
we do not care whether they have descended 
from a single pair or not; it is sufficient that 
the resemblances are such as to allow of our 
supposing that they have. The individuals 
of the same species must have certain uniform 
and permanent characters. However nearly 
species approach each other, there must be a 
visible line of demarcation—a possibility of 
determining, by physical tests, that this be- 
longs to species A, and that to species B. 
The uniform characteristics must be trans- 
nitted to their offspring, so that by these we 
can trace them back to parentage, and predi- 
cate the nature of their progeny. The varia- 
tions to which each species is liable must be 
included within the limits of its uniform cha- 
racteristics, no matter by what means these 
varieties are developed. 

On the hypothesis of the “ Vestiges,’’ spe- 
cies are transmuted by an initial force; on 
the Darwinian hypothesis we are referred to 
outward modifying circumstances, and have 
the key to the whole problem of organio form 
in a mule-canary, or a barn-door fowl, fea; 
thered to the toes. Variation takes place; 
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the variation is perpetuated ; other variations 
are added, and, in process of time, these have 
accumulated so as to give the subject of them 
all the characters of a species, ao that species 
are not typical entities, but mere transi- 
tionary states of life in process of improve- 
ment. Mr. Darwin writes delightfully about 
dogs, and pigeons, and horses, and humble- 
bees; but he fails to adduce any one ex- 
ample of the transmutation of specics. We 
have records of the pigeon as a domesticated 
bird extending over 4000 years. We have 
pouters, fantails, runts, and other varieties, 
all pretty permanent in the hands of skilful 
breeders, but all given to one practice, for 
which Mr. Darwin ought to reprove them, 
that of running out if left to themselves, of 
reverting back to a certain specific type, as 
if the variations had been brought about by 
man’s interference with the conditions neces- 
sary to the preservation of the species in its 
typical form, and as if those variations were 
limited in extent and numbers But the ten- 
dency to vary is evidently a matter quite dis- 
tinct from the presumed tendency of species 
to change through variation ; because, in this 
particular instance, the subjects of discus- 
sion are still pigeons. Then, as to dogs, we 
know that wonderful changes have been 
wrought in them, as to external appear- 
ance; but Canis is Canis still—he shows 
no disposition or tendency to become Vul- 
pus or Lupus. If we were to ignore ana- 
tomy we should have a good test of species 
in all varieties of dog in the shape of the pupil 
of the eye, which, in the fox, contracts to an 
oval, in the dog itisround. The dog has been 
more subjected to modifying influences, and 
has undergone more variation, than any other 
animal that has had the attention of man, and 
is one of the most ancient of domesticated 
animals; and mark this, it is dog still; and 
if we had a scientific description of it as a 
species 4000 years old, it would agree with a 
description drawn up to-day, nothing more, 
nothing less. In pointing to the distinctions 


between varieties and species, Professor Owen 
says of the dog: “ Under the oxtremest mark 
of variety a0 superinduced, the naturalist de- 
tects in the dental formula, and in the eon- 
struction of the cranium, the unmistakable 
generic and specific characters of the Canis 
familiaris. Note, also, how unerringly and 
plainly the extremest varieties of the dogkind 
recognize their own specific relationship. 
How differently does the giant Newfoundland 
behave to the dwarf pug, on a casual ren- 
contre, from the way in which either of them 
would treat a jackall, a wolf, or afox. The 
dumb animal might teach the philosopher 
that unity of kind or of species is discoverable 
under the strongest mark of variation.” Mr. 
Darwin may cite instances of variation till 
doomsday, but the philosopher will all the 
while repeat the request for at least one 
actual instance of transmutation. And can 
he furnish it? No! He believes, with Dr. 
Horner, that man has existed on the earth 
13,000 to 14,000 years. Without raising 
the question of the antiquity of man, let us 
grant even this extravagant article of his 
belief, and what then? Suppose man has 
existed a billion, or a billion billion of 
years, what then? We really want to be 
carried back to the date when he came forth, 
in his complete humanity from the womb of 
an ape or chimpanzee. We want a record or 
evidence of the transmutation, or rather we 
don’t want anything of the kind; for it might 
induce us to worship our thumbs and great 
toes, pull out ourteeth, measure our fore-arms, 
and look wistfully behind us in fear that a cer- 
tain benefit of variation might undergo rever- 
sion and betray us. The variation hypothesis 
comes to nothing without at least some one 
authentic case of A becoming a veritable B. 
Of the many pens that have been exercised 
in the analysis of Mr. Darwin’s law of varia- 
tion, none have so completely crushed it in 
the grasp of precise reasoning on sound data 
as that of Dr. Bree, who, to the qualifications 
of a thorough naturalist, a master ef classifi- 
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cation, and a careful observer, adds that of 
clear perception both in “‘ rough-and-ready” 
methods and the more precise methods of the 
schoole. In this work* the rationale of the 
Darwinian philosophy is thus tersely stated : 
“Go where we will, we find life, but always 
adapted to a special end, and formed for a 
wise purpose. All this we combine into a 
great scheme of creation, ordained and per- 
fected by Infinite Wisdom. Adopt Mr. Dar- 
win’s theory, and what do we see? Through 
the gloom of myriads of ages we behold an 
‘unknown element of special creation,’ unit- 
ing in itself the male and female structure. 
This primordial form has, by its liability to 
vary in its progeny, become the parent of 
every plant and animal in the world. We 
are now to see how long it remained sole 
tenant of the mighty world—how long the 
air and the deep waited for their creatures. 
We are led to suppose that. some time after 
it was called into existence, some one of its 
descendants exhibited, by mere chance, not 
by natural law, fora natural law cannot be 
partial in its operation—some slight varia- 
tion. This alteration was transmitted to its 
offspring, and again it varied. As it can be 
pretty clearly proved that man has not varied 
towards a different form, at least during the 
historic period, it is clear these variations, 
slight as they were, must each have taken 
thousands, or even millions, of years to form. 
Never mind. Land, air, and water are pa- 
tient ; they still wait for their living tenaxts. 
At length our organism arrives at a point in 
which a ‘struggle for existence’ takes place. 
One class of descendants shows a decided 
tendency to ‘vary’ into plants, another has 
an animal tendency. The animal, being the 
strongest, wins the day, and henceforth takes 
the lead, and we have perfected the first ani- 
mal form! Happy in its defeat, the uncon- 
scious plant takes root in the earth, and we 

© “Species Not Pransmutable, nor the Result of 


Causes.” By C. R. Bree, Esq., M.D., 
F.L.8. Groombridge and Sons. Slit iaks 


have the first vegetable structure. Of courso 
these forms must be hermaphrodite. For 
countless ages they each go on increasing. 
Natural law plays her part well at first, and 
predominates. At length each form varies. 
The variation becomes permanent, and is 
transmitted from race to race. Gradually, 
one variation takes one form, another assumes 
a different one. The ‘struggle for existence’ 
in a world designed to be peopled goes on ; 
myriads of ages pass; continents are de- 
stroyed and buried beneath the deep, carrying 
with them every transitional form by which 
posterity could recognize the power of ‘na- 
tural selection.” The dawn of that geologic 
epoch, which we now call the first that came 
into existence, is attained. But all that has 
been arrived at by the ‘laws of variation’ aro 
structures similar to those of reef-coral or 
sea-weed, oyster, nautilus, or woodlouse (tri- 
tobite). These, then, must have been the 
progenitors of the present race of man, and 
every animal en the face of the earth.” And 
we will accept the conclusion when the right 
sort of evidence is placed before us, and not 
till then. 

That species vary is an ancient fact, and 
it is also an ancient fact, admitted by Mr. 
Darwin, that “like produces like.” Shall we 
escape from the difliculty of the boundary- 
lines, apparently drawn by Nature about all 
epecies, by taking refuge in hybridization P 
An unscientific obscrver at a cattle-show, or 
the fortunate possessor of a herd of pigmy 
Bretonne sheep or cows, might expect to sce 
such a hypothesis as that of transmutation 
triumphantly established by the experiences 
of the cross-breeder. To model farm-cattle 
to an arbitrary standard is one thing, to get 
a race intermediate between any two species 
is another. The cattle-breeder works with 
varieties. His short-horns, long-horns, De- 
vons, and Scots are all veritable oxen, and 
Bovis shows no sign of changing into Cervis ; 
and ifahybrid be obtained between them, 
we have gone just far enough to learn the 
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extrome limits of species, and, by the extent 
of those limits, learn their definability— 
“Thus far, and no farther.” To keep up the 
supply of mules for mountain roads, the same 
method is followed now as when man first 
discovered that he could modify organic 
forms. The sterility of hybrids is a patent 
fact, and we have the records of thousands of 
years to show that, even in this direction, the 
fixity of species is established. The source 
of error arises from forgetting that a species 
is a distinct idea in Nature; that all its varia- 
tions are subservient to it; amd that there is 
a constant tendency to revert to type, and to 
keep type true to its original character for 
ever. 

We shall be referred to the ‘geological re- 
cord, and asked if we do not read therein a 
lesson of organic progression. The author of 
the ‘‘ Vestiges” relies upon the stone-book 
just as Mr. Darwin relies on the “ principle 
of selection.” It is true that as eras succeed 
each other in the chronology of the rocks, we 
meet with distinct classes of organic remains. 
There was an age of trilobites, an age of 
conifers and palms, an age of reptiles, an age 
of huge mammalia, and the last of the series 
is man. ut it is one thing to find that 
organic forms have succeeded each other, 
and another to prove that the last are the 
lineal descendants of the first; that not only 
species but orders have arisen by a proccss 
of development from the forms which pre- 
ceded them; and this must be shown to 
render any hypothesis of organic progression 
tenable. The Phenix is an emblem of Na- 
ture only in the poetic sense. There is an in- 
cessant soaring of life from the tomb, but it 
is for fable to present us with a bird born of 
ashos; science knows the bird only as the pro- 
duct of the egg, the egg being a product 
of a bird, and so on for ever, as in the case 
of our quondam relative the goose. The 
earliest known fossils are soon described, and 
their places are easily assigned them in 
zoological classification. But it was a real 


service to this sort of inquiry when Mr. 
Mackie sent forth his attractive little book 
on those first traces of life.* We know this 
much, that the creatures that dwelt on the 
face of the earth when the Longmynd was in 
process of deposition, were subjected to pre- 
cisely the same influences as the creatures 
that now haunt the meadows or sport upon 
the pools. In the day of the silurian, air, 
earth, and heaven, had much the same aspects 
as far as the requisites of animal life were 
concerned; so if there was a ‘struggle for 
existence” then, it was of a kind such as we 
can reason upon from present experiences, 
without fear of going wrong. If these were 
the first forms of life on the globe, then we 
find nothing to support the hypothesis of 
improvement by variation, or development by 
initial impulse, for they are all of them far 
advanced beyond the imaginary nucleus, and 
are creatures of a higher organization than 
the hypothesis requires, so high, at all events, 
as to be fatal to it at its starting-point. Worm- 
tracks and worm-burrows are records of 
annelids ; the trilobites are far removed from 
any primordial cell; the paleochorda and 
chondrites are forms of alge that carry us 
back as far as we choose to go by the law of 
like produces like ; sertularia do not grow out 
of sea-froth by any aggregation of self- 
vitalized atoms. But grant that the ages 
precedent to the Cambrian and Silurian have 
left us no reliable records, yet here are re- 
presentatives of ‘four owt of five of the 
great divisions of the animal kingdom,” and 
there are at lcast materials enough to start 
with for any number of transformations. 
According to Mr. Mackie’s calculation of the 
rate of deposit of sediment, it is 3,200,000,000 
of years since the silurian fauna flourished, 
so there is time enough, we suppose, for the 
changes as well. Ifthereis not time enough, 
we can only say it is all you can have, for all 


* “First Traces of Life on the Earth; or, The 
Fossils of the Bottom Rocks.” By S. J. Mackie, 
F.G.S., F.S.A., etc. Groombridge and Sons. 
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other fossils are less ancient than they. If 
the hypothesis be good, there will from this 
point be an unbroken series of developments, 
each succeeding one higher than the last in 
the scale of organization, so as to form an in- 
clined plane, or an inverted pyramid. This 
is inevitably necessary. In the coal-beds, 
where we find remains of the most ancient 
terrestrial flora, conifers abound, and palms 
were not uncommon. According to the trans- 
mutation hypothesis, we could scarcely have 
expected to find anything higher than ferns 
there. In the secondary, from the triassic to 
the Purbeck gymnosperms predominate, but 
with thse are associated some monocotyle- 
dons of species inferior to no phenogamous 
(flowering) planta in the complexity of their 
organs. From the chalk to the uppermost ter- 
tiary all the principal classes of living plants 
ooour. During this vast lapse of time four or 
five complete changes of species took place, yet 
no step whatever was made in advance by the 
addition of more highly organized plants. The 
lower silurian contains examples of radiata, 
articulata, and mollusca, with indications of 
fish ; the upper silurian contains cestraciont 
sharks, “than which no ichthyic type is more 
elevated.” In the Permian there are sau- 
rians of as high a grade as any now existing. 
A land-shell has been found by Sir Charles 
Lyall and Dr. Dawson in the coal measures 
of Nova Scotia. The fish and reptiles of the 
secondary rocks are as fully developed in 
their organization as those now living. We 
have yet to learn whether, in the secondary 
periods, there was a scarcity of mammailia. 
The lower, middle, and upper eocene, the 
miocene, and the pliocene present species of 
mammalia as highly organized as any now 
living, so that during five or more changes in 
this the highest class of vertebrates, not a 
single step was made in advance. Geological 
proofs that the human species was created 
after the zoological changes above enume- 
rated, are very trong. It even appears that 
man came later on the earth than the larger 
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proportion of animals and plants which are 
now his contemporaries.* 

Dr. Dawson has an able summary of the 
order of organic forms in the concluding’ sec- 
tion of his masterly work on the Biblical Cos- 
mogony,t in which he insists on the advanced 
character of the lacertian reptiles of the 
mesozoic period—the megalosaurus, igua- 
nodon, pterodactyle, cetiosaurus, ichthysau- 
rus, etc.: “These creatures actually filled 
the offices now occupicd by the mammals, 
aud though lacertian in their affinities, they 
must have had circulatory, respiratory, and 
nervous systems far in advance of any mo- 
dern reptiles, even of the order of lori- 
cates. A dinosaurian, walking the earth with 
elephantine tread, or a pterodactyle, cleaving 
the air with rapid wings, must necessarily 
have enjoyed a far more perfect circulation 
and respiration than the highest living rep- 
tiles.” (2. 329.) 

Granted, because demonstrated, there has 
been a succession of organic forms, and that 
those existing are but a portion of the scheme 
embraced by the whole of geologic time, yet 
there has not been anything like a regular 
advance from the humblest forms to the most 
complex. When the fishes come in at the 
close of the silurian, it is not by any gentle 
transition from some pre-existing form, but 
they were in their highest development at 
once. The arachnides of the carboniferous 
series are not partially but wholly developed 
as such; they come In proprie persone, not 
first a shadow, then a half-developed approach 
to the type, and then the type in full com- 
pleteness. 

Of reptiles and birds it may be said that 
instead of coming by degrees and improving 
with time, they may rather be considered to 
have degenerated since the eras in which 


* Sir Charles Lyall's Anniversary Address to the 
Geological Society, 165). 

# “ Archaia; or, Studies of the Cosmogony and 
Natural History of the Hebrew Scriptures.” By J. 
W. Dawson, LL.D., F.G.8. Sampson Low and Co, 
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they were respectively ushered in. The au- cannot be obliterated. The progress of 
thor of the ‘ Vestiges” makes the best of it, organization in time has not been by an in- 
and is not too careful to indicate the weak clined plane as here represented, but at each 
points of the argument derived from geolo- 
gical succession. Mr. Darwin faces the fact 
more boldly, and complains of the “ imperfec- 
tion of the geological record.” Doubtless 
there is much to be learnt, but we must infer 
the unknown from the known, and the known 
proclaims to all who love logic and hate so- 
phistry that species are not transmuted one once, and the order must be represented by s 
inte the other. : 


5 ies of steps. 
But there is even yet another way out of Sparen 


the difficulty, and that is in suggesting what ae 


might be. Where links are wanting, Mr. ———————— 
Darwin “sees no difficulty in supposing that [ee 


such links formerly existed.” When we talk 
of this and that being “not improbable,” of a We shall rejoice still in the accumulation 
supposed condition of things as one that | of knowledge, and may gain many hints of 


ascent in the scale the forms ushered in have 
had their fullest and highest development at 





“may be,” and the facility of ‘‘conceiving” | analogy and relationship of types from these 
facts which Nature does not supply, we give | attempts to assign to Nature a power which 
reins to license, and, taking advantage ofthat ics above and beyond. When Mr. Gosse 
license, we here solemnly record our opinion | has laboured by prochronic tests to show that 
that we know not what might happen and we cannot certainly say that fossil forms have 
what might exist if only the conditions of ' ever lived at all, he admits that the study of 
new existences were brought about. A dog ' geology, as a science, is in no way interfered 
may have shaggy hair, but his blood cor- | with. We whio believe that the sedimentary 
puscules wil! be of the same character as onc , strata are the graveyards of the past, and 
petted because of his silken coat. A serpent | that every scrap of fossil was once the depo- 
may have the rudiments of limbs, but we  sitory of life, have no occasion to pause in 
shall not mistake them for a quadruped in our inquiries because of visionary schemes 
embryo so long as we can remember what intended to unsettle the very foundations of 
are the characteristics of serpent vertebra. experiment and inquiry. For the present we 
Food, climate, interbreeding may change the must evidently be content withthe old lesson, 
external aspects of animals, but the tests of taught alike by science and revelation, that 
species will be found in their osteological ; organic forms were created “after their 
structure, in the arrangement of the tecth, | kind,” or, as Dr. Dawson reads it, “ species 
and in other marks that never change and | by species.” Sarerey Hipserp, 
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EXTERNAL CHARACTERISTICS OF THE DESMIDIACE, 


From Ralfs's admirable monograph we learn uponthe stemsand the leaves of thread-shaped 
the best method of obtaining many species or tape-shaped aquatic plants, and which re 

of Staurasirum, Pediastrum, and others, quire more care in their collection than was 
Which usually form a greenish or dirty cloud necessary for the specimens mentioned in 
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our first article. When desmids grow in 
this incoherent state, the slightest touch will 
break up the whole mass and disperse it 
through the water. To secure them, pass 
your hand very gently into the water and 
beneath the cloud, with the palm upwards 
and the fingers apart, so that the leaves or 
atem of the invested plant may lie between 
them and as near the palm as possible; then 
close the fingers, and keeping the hand in 
the same position, but hollow, draw it cau- 
tiously towards the surface, when, if the 
plant has been allowed to slip easily, and 
with an even movement, through the fingers, 
the Desmidiacex thus brushed off, will be 
found lying in the palm. The greatest diffi- 
culty is in withdrawing the hand from the 
surface of the water, and probably but little 
will bo retained at first ; practice, however, 
will soon render the operation easy and suc- 
cessful. The contents of the hand should be 
transferred at once either to a bottle, or,in case 
much water has been taken up, into the box, 
which must be close at hand. When this is 
full, itcan be emptied on the linen as before ; 
but in this case the linen should be pressed 
gently, and a portion only of the water ex- 
pelled, the remainder being poured into the 
bottle, and the process repeated as often as 
necessary. Sporangia are collected more 
frequently by the iast than by the preceding 
methods. 

What is the use and purpose of the Des- 
midiacez in the world’s economy? Doubt- 
less, in common with other aquatic vegetables, 
they tend to preserve the purity of the water 
in which they live; moreover, they would 
act as purifying agents beforc other and 
larger water-weeds had had time to be dis- 
seminated, grown, and established. They 
also serve as pasture for the bivalve molluscs 
which inhabit fresh waters, and thus furnish 
a fundamenta) ead important stave in the 
grand ladder af life. They supply food to 
numenrcws who are themselves des- 
tined te be cate: by others, who are to be 
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devoured in turn, till the mass of the series 
of victims engulphed shall constitute a fish 
or a fowl worthy to appear on the table of 
tho universal eater, Man. 

But to man, who is gifted with a reason- 
ing soul, the lower tribes of organized life 
are useful for higher purposes than the lay- 
ing the first foundation of a portion of a 
meal. Their study has a peculiar claim on 
our attention, on account of the light which 
it reflects on the ultimate organization of 
living bodies in general. The reader is pro- 
bably aware that all living structures, both 
animal and vegetable, are built up of single 
cells; physiologists zealously investigate the 
development of these cells, because it is 
desirableto understand thoroughly the com- 
ponent atoms of organization before we 
attempt to explain its more complicated 
arrangements. Now, for the attainment of 
this important object, the desmids furnish 
the most valuable assistance. Their frond 
mostly consists of a single cell, which, al- 
though more complex than cells in general, 
enables us to trace its own history with ease 
and certainty, and reveals to us that of still 
simpler forms. 

But there are moral uses as well as intel- 
lectual ones, and it will be no slight service 
to be rendered by a tiny plant, if it humbles 
our self-sufficiency by demonstrating that 
what the All-Wise did not disdain to create 
is not unworthy of human notice. In the 
minute Desmidiacer, so long concealed from 
the unassisted eye, we are at length enabled 
to recognize objects as carefully organized as 
the bulky elephant or the majestic oak, and 
as happily adapted to their position in 
nature; it is impossible to avoid being 
thence impressed by this fresh evidence of 
an Almighty Creator, whose benevolent de- 
sign, whose divine skill and power, are as 
perfectly displayed in the most unsuspected 
asin the grandest and most obvious of his 
works. 

Moreover, there are the artistic uses of 
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created things. They charm us by their 
beauty, they refine our minds by the admi- 
ration they excite, and they suggest them- 
selves as patterns for imitation, enriching us 
with additional elements of ornamentation, 
applicable both to our homes and our per- 
sons. It is impossible to look at the Des- 
midiacer without regarding them as models 
for the jeweller’s and the glassworker’s art 
especially. The filamentous species suggest 





Didymoprium Borreri (Filamentous 1csmid). 


lovely designs either for enamelled chains or 
for glass stems or rods. Examples: Didy- 
moprium Grevillii and Borreri, Sphero- 





Sphrrozosma excavatum. 


zosma excavatum, and Aptogonum desini- 
dium. The end view of single joints of these 
gives an object of great elegance and origin- 
ality. For brooches which might become 





Micrastezias fimbaiata. 


the rage, and make the fortune of their 
adopter—inventor he would hardly dare to 
style himself—I would propose the inspec- 


tion of Micrasterias denticulata, rotata, 
radiosa, truncata, furcata, and Crue Meli- 
tensis, of Tetmemorus granulata ; of Penium 
margaritaceum, digitus, and interruptus. 
The genus Closteriwm furnishes crescent- 
shaped brooches in abundance. The material 
of these might be grass-green enamel and 
silver. Pediastrum gives designs for quite a 





Pediastrum Napoleonis. Pediastrum Tetras. 


different character of brooch, to be executed 
in diamonds and emeralds for the wealthy, 
and in cut glass, green and white, for ladies 
of more moderate revenue. Novel clasps for 
bracelets and the like are to be copied from 





Luastium ciassum (1)-smid with isolated frond), 


Euastrum verrucosum, crassum, eblongum, 
pinnatum, insigne, and elegans, besides valu- 
able hints afforded by the genera Cosmarium 
and Aanthidium. Thecolour of these native 
gems (a bright grass or emerald green of 
purest ray serene, quite different to the sea- 
green hue of the aqua-marine stone), sits 
well on a robe of white, adorned or un- 
adorned with artificial flowers; it also mixes 
brilliantly with scarlet, interspersed, for 
instance, with coral ornaments. It stands 
out well in sufficient relief either on green of 
the same tint but of a deeper shade than 
itself, or on black, affording thus a consider- 
able range of permutation and combination 
to suit the differences of complexion, station, 


and age. As far as can be learned from 
coloured engravings, a very good idea of the 
appearance of Desmidiacere may be gathered 
from the illustrations to Mr. Ralfs's very 
complete and learned work—without the aid 
of which work this article could not have 
been written. But it is most desirable to in- 
spect the objects themselves. No drawing 
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both Ralfs and the Micrographic Dictionary 
give receipts for preservative liquids of con- 
siderable efficacy, and specimens of several 
species are to be had of the dealers in micro- 
scopic preparations. Even if the term of 
their freshness prove short, they will serve, 
at least during that time, the most urgent 
requirements of the student and the draughts- 


can effectually render their beauty and man. But without any preparation at all, 
brightness—I had almost said their lumino- | the Desmidiacee will remain for a long 
sity. It is an advantage that they may be ' while unaltered in the bottles in which they 
satisfactorily beheld with an instrument of were originally collected. When carried 
moderate price and power. For the Des- home the bottles will apparently contain 
midiacer, high powers are quite unnecessary ; | only foul water ; but if it remain undisturbed 
since they serve only to show debatable and fora few hours, the Desmidiacem will sink 
inconclusive details (such as the occasional to the bottom, and most of the water may 
circulation in certain partsof certain Closteria), then be poured off. A little fresh water 
or, what is worse, they tempt young observers should be added occasionally, to replace what 
to fancy they see things which do not exist; has been drawn off, and the bottle exposed to 
for instance, the protruding organs or feet the hght of the sun. In this way, specimens 





Clostersum Ehronbergu 


with which Ehrenberg’s vivid imagination 
endowed these same extraordinary Closteria. 
There 1s a general impression that mucro- 
scopic preparations of Desmidiacee will not 
retain their colour permanently; in which 
case their beauty would be gone, like that of 
the flower which is cut and withered. Still 


of Euastrum insigne have been kept with 
their fronds in as good condition as when 
they were firat gathered five months pre- 
viously. Closteria, placed on a window-sill 
inside the window, will keep equally well for 


at least as long a period. 
E. 8. D. 


CHEMICAL SOURCES OF LIGHT AND HEAT. 


pao OO anne 


Srxce the diseovery by Cavendish of the 
composition of, water, there has probably 
been searce’s a tyro in chemistry who, on 
first beeomigg acquainted with that disco- 


very, did not feel his bosom glow with an 
ardent desire to immortalise himself by 
making some practical application of it to 
the purposes of heating and lighting. 
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Water—so cheap and abundant in all habit- 
able places—composed of two gases, one 
highly inflammable, and the other a vigorous 
supporter of combustion—you have only to 
separate them, and water becomes the source 
of fuel for your fires, and of oil for your lamps. 
Thus the young enthusiast dreams on, and 
before him rise visions of blazing hearths 
and cheerfully-lighted rooms, of streets glit- 
tering with stars, and whole towns illu- 
minated with artificial suns, till at length he 
is aroused—as indeed a good many of us aré 
aroused from the most delicious of our day- 
dreams—by the sordid question of cost. 

In fact, it is this question of cost which 
fias stood in the way of most practical appli- 
cations of pure hydrogen as obtained by the 
decomposition of water; and, till very lately, 
the only form in which hydrogen has been 
used is that of the carburet of hydrogen ob- 
tained from coal. And here it is important 
to remember, that the mixture of carbon 
with the gas is so far from being a disadvan- 
tage, that it owes nearly the whole of its 
illuminating power thercto. Pure hydrogen, 
as is well known, burns with a very dull pale 
flame, although the heat it gives out is most 
intense. This consideration is sufficient to 
show that even though an expeditious method 
of obtaining gas from water were contrived, 
the carburetted hydrogen at present in use 
would not be displaced, unless the pure hy- 
drogen could be mixed with, or applied to 
some substance to increase its illuminating 
power, with less trouble and cost than are 
required to extract the carburet from coal. 
Hence it is that, although numerous patents 
have been taken out in this country and in 
France for the utilization of hydrogen for 
the purposes of warming and lighting, none 
of them have ever succeeded. Bachhoffner's 
Polytechnic Fire has most likely been seen 
by all who have visited the Polytechnic In- 
stitution during the last few years; this was 
formed by merely throwing jets of burning 


hydrogen upon fragments of platinum foil, 
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when the heat of the flame rendered the 
platinum incandescent, and the incandescence 
of the platinum afforded light, and thus a 
cheerful fire was produced. But in this, as 
in all other cases, the expense of the hydro- 
gen prevented its general adoption. 

It would appear, however, that M. Gillard 
has advanced the process a stage, inasmuch 
as he has lighted up the city of Narbonne 
with this gas, and is under contract to supply 
the public lights of that city for the next 
three years. These lights are about five 
hundred in number, and will therefore afford 
a fair test of the efficiency of his method, of 
which the following is an outline :—The 
water is first converted into steam, and con- 
veyed from the boiler, by means of pipes, 
into a second series of pipes, raised to a red 
heat. Here the steam becomes exceedingly 
rare, and is ready for decomposition, which 
is effected by passing it over and among 
fragments of burning charcoal, when the 
oxygen immediately combines with the char- 
coal, forming carbonic acid, while the hydro- 
gen is set free. The two gases, however, 
are as yet mixed—mechanically, not che- 
mically—and the carbonic acid has to be 
removed by passing through an apparatus 
called a purifier, out of which the hydrogen 
escapes in a state fit for use. For heating 
purposes, it is only necessary to use a com- 
mon argand-burner, with somewhat smaller 
orifices than is usual with other gas. For 
lighting, the burner is covered with a kind 
of cage, made of platinum wire, which be- 
comes white hot immediately the gas is 
lighted, and gives out a steady but intensely 
brilliant light. From this it will be seen that 
where wood and water are abundant, and coal 
scarce, the method of M. Gillard may be ad- 
vantageously applied, and the gas, no doubt, 
will prove, as he asserts, cheaper than that 
from coal. But in the neighbourhood of a 
rich coal-field, we imagine, it will be far 
otherwise. 


Ricnwagp Bireene. 
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METEOROLOGY OF JANUARY. 


FROM OBSERVATIONS AT HIGHFIELD HOUSE ODSERYATORY, 


Mean Mean Mean 

Tempe- Tempe- }.,,. Mean Number 

Year. Sfihe theDew 2 0f of Goud, Deps 
Air, Point, the Air. ee 

Degrees. Degrees. Inches. (0—10). 

WIG .. AB 0. ow NTH «©. AL. 8 
IAT .. 846 1. 3BS .. BNW =.. 7A 16 
BiB .. S849 1. 822 .. QHHSS 1. 75 2. 3 
JSs9 .. 886 1. 3GS 2. QNGI 2. TO 4. «YR 
1850 .. 32] .. BOO .. 2985] .. TH .. (0 
85 .. 411 1. ATS 2. QMSTS 2.2 TB LW. 2 
1852 .. 804 2. 352 2. 2548 22. GQ 2. QB 
y658 .. 400 .. 365 1. A954L 2. 69 .. 2g 
14 .. 3870 2. 3386 ., WD .. Tl 6. OY 
1855 .. S41 2. 326 1. 80007 .. 8B... 16 
1856 .. 376 .. 346 .. Q441 2. 68 18 
187 .. 339 .. 327 .. Ws .. TS .. I 
1858 .. 375 .. 33:0 .. 80108 .. 69 .. 6 
3859 .. 89:7 .. 35°6 .. 29951 .. 73 .. 12 
3860 .. 37-4 .. 336 .. 20-4385 .. 72 = 1. Qi 
Mean... 87:7 .. 34:0 .. 29695 .. 73 1. 17 

The mean temperature of the last} fifteen years, 


for January, is 37-7, the range in the mean tem- 
perature being from 321° in 1850 to 43-4° in 1816—a 
difference of 11:3°. The lowest means occurred in 
the years 1817, 1648, and 1850; and the highest in 
3846, 1851, 1852, 1853, and 1859. 

The mean temperature of the dew-point of the 
last fourteen years, for January, is 34°0?, the range 
being from 300° in 1850 to 37:3° in 1851—a difference 
of 73°; the lowest means occurring in 1817, 1848, 
1850, 1855, and 1857; and the highest 1n 1849, 185], 
and 1853. The temperature of the dew-point was in 
1858 as much as 4'5° below that of the temperature of 
theair, and in 1649 and 1850 as little as 2°1°; the mean 
difference being 3-7° 

The mean pressure of the last fifteen years, for 
January, is 29°698 inches at the height of 174 feet 
above the mean sea-level, ranging between 29 13 
inches in 1860, and 39-108 inches ia 1858—a difference 
of 0-673 of an inch (or nearly seven-tenths of an inch). 
To reduce these readings to the mean sea-level, it is ne- 
oessary to add 0°193 of an inch, when the mean tempe- 
ratare is as low as 82°1°, as in 1850, and (189 ofan inch 
when it is as high as 43 4°, as in 1946 On applying 
this correction, the mean pressnre, reduced to the 
sea-level for January of the past fifteen years, is 29°889 
inches. 

The mean amount of cloud fur January of the 
past fifteen years is 73 (or three-fourths of the sky 
loaded with cloud); thé amount ranging between 
62 as in 1852, and 8°6 ag in 1855—a differonce of 
24, or a fourth of the whole sky. 

The mean number of rainy days for January of the 
past fifteen ye-rs is 17, ranging between 6 in 1858 
and 27 in 1853—¢ difference of 21 days. The years 
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of but Little 3 rain are 1646, 1849, 1850, 1858, and 1850, 
and of much rain, 1848, 1853, and 1853. 

January is usually the most severe month in the 
year. 


ASTRONOMICAL OBSERVATION 8 
FOR JANUARY, 1861. 


one 2) 
Tue Sun is in Capricornus, passing into Aquarius on 
the 20th. He was at his least distance from the earth 
on December 3)st. He rises in London on the lst 
at 8h. 8m., on the Sth at 8h. 7m., on 10th at 8h. 5m., 
on 17th at Sh. Om., on 25th at Th. 51m., and on 81st 
at th. 43m.; setting on the lst at 4h. Om., on 10th at 
4h. 11m., on 20th at 4h. 27m, and on 3]st at 4h. 46m. 

The time the Sun is above the horizon in London 
is on the Ist 7h. 52m., on the 10th 8h. 6m.,, on the 
20th 8h. 30m., and on ‘the 81st 9h. 3m. (or ih. lly. 
longer than on the Ist). 

The Sun rises at Edinburgh on the 5th at Sh. 33m., 
on the 18th at 8h. 24m., and on the 29th at Sh. 4m., 
and sets on the 2nd at 3h. 3m., and on the 27th at 
4h. 20m. 

The Sun rises in Dublin on the 7th at 8h 18m., 
on the 15th at Sh. 12m., and on the 28th at 7h. 56m. ; 
and sets on the 4th at Sh. 52m., and on the 26th at 
4h. 28m. 

Day breaks on the 3rd at 6h. 2m., on the 12th at 
6h. lm., and on the 23rd at Sh. 538m. 

Twilight ends on the 4th at Gh. 8m., 
6h. lom.; and on the 27th at 6h. 87m. 

Length of day in Edinburgh on the 3rd, 7h. 2m. ; 
on the 23rd, 7h. 57m. 

Length of day in Dublin on the Sth, 7h. 34m.; 
on the 29th, Sh. 30m. 

Increase of day on the 9th, in London, ]7m.; on 
the 7th, in Edinbargh, I&m ; on the 15th, in Dublin, 
32m ; in London, on the 21th, 54m. 

The Sun is on the meridian on the Ist at 12h. 
3m. 58s.; on the llth at 12h. 8m. 20s. ; on the 21st 
at 12h. llm. 42s.; and on the 31st at 12h. 18m. 47s. 

The Equation of Time on the Ist is 3m. 58s.; 
on the llth $m. 20s.; on the 21st, 11m. 42s.; and on 
the 31st, 18m. 47s. 

The Moon is new on the 1]th at 8h, 27m. a.m. 

Full Moon on the 26th at 5h. 7m. p.m. 

She is nearest tothe Earth on the 2nd and 29th, 
and at her greatest distance on the 17th. 

Mercury is in Ophiuchus at the beginning, and 
passes into Capricornus at the end of the month. He 
is unfavourably situated for observation, rising on the 
lst at Gh. 35m. o.m., on the 16th at 7h. 40m. a.m., and 
on the 26th at 7h. 6om.am.; setting on the Ist at 2h. 
46m. p.m., on the 16th at 3h. 20m. p.m., and on the 
26th at 4h, 8m. p.m. 

Venus is in Scorpio at the beginning, and in Sagit- 
tarius at the end of the month. She is unfavourably 
situated for observation. Rising on the 1st at Sh. 84m. 
a.m., on the 16th at 6h. 10m.,and on the 26th at 6h, 


on the 12th at 
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25m. ; setting on the Ist at 2h. Om. a.m., on the 16th at 
2h. 6m,, and on the 26th at 2h. 21m. a.m. 

Mars is in Pisces. Rising on the lst at Llh, 10m. 
a.m., on the 16th at JOh, 28m. a.m., and on the 26th 
at 9h. 58m.am.; setting on the Ist at lh. dm. p.m, 
andonthe 26th at Ilh. 4m. p.m. 

Jupiter is a fine object in the constellation Leo, 
and near the star Regulus. Rising on the Ist at Th. 
jdm, p.m., on the 16th at 6h, 48m. p.m., and on the 
26th at Oh. 2m. p.m.; setting on tho Ist at 10h, 26m. 
a.m., onthe 16th at 0h. 2Jm. p.m., and on the 26th at 
Sh. 45m. a.m. 

Saturn ig in Leo. Tising on the Ist at 9h. 7m. p.m., 
on the 16th at 8h. 4m. p.m., and on the 26th at 7h. 22m. 
p-m.; setting on the lst at 10h. 55m. a.m.,on the 16th 
at 9h. 56m. a.m., and on the 26th at 9h. 16m. a.m. 

Uranus is in Taurus, and favourably situated for 
observation. Rising onthe Istatlh 38m p.m, on the 
16th at 12h. 38m. a.m.,and on the 26th at llh, 58m. 
a.m.; setting on the Ist at 5h. 50m. a.m., on the Ivth 
at 4h. 50m. am, and on the 26th at 4h. 10m. a.m. 

There is an annular eclipse of the Sun on the 11th, 
which is invisible in England. It iscentral in Australia. 

iclipses of Jupiter's Satellites :—On the 2n'l, at 
9h, 44m. 2s. p.m., Ist moon disappears. On the Yth, 
at llh. 37m. 18s. p.m., Ist moon disappears. On the 
17th, at Lh. 30m. 39s. a.m., Ist moon disappears. On 
the 18th, at 7h. 59m. 2s. p.m., the 1st moon disappears, 
On the 18th, at 8h. 12m. 63, p.m., 2nd moon dis- 
appears. On the 2lst, at 2h. 6m. 50s. am., 4th moon 
disappears, On the 25th, at 9h. 52m. 31s. p.m, Ist 
moon disappears. Qn the 27th, at 7h. 15m, 49s. p.m,, 
3rd moon disappears. 

Occultations of Stars by the Moon -—On the 13th, 
A Capricorni (5}$ magnitude) disappears at th. 46m. 
p-m., and reappears at db. 35m. p.m. 

Algol will in the evening arrive at its minimum 
brightness on the Jth at lOh. 23m., on the 12th at 7h. 
13m. p.m., andon the 20th at lh. 4m. am. 

Stars on the Meridtan —On the 2nd. @ Arietis 
souths at 7h. 9m.47s. p.m. On the ith, a Cetisouths 
at Th. 57m. 263. p.m. On the oth, Pleiades souths at 
8h. 37m. 363, p.m. On the 10th, Aldebaran souths 
at 9h. Um. 323, pn. On the loth, Capella souths at 
Mh. 23m. 16s. p.m. Ou the 16th, 8B Tauri souths at 
9h. 82m. 228. p.m. On the 17th, a Ortonis souths at 
Ob. 58m. 30s. p.m. On the 19th, y Gemmorum souths 
at 10h. 32m. 33s. p.m. On the 28th, Peoeyon sonths 
at 10h. 59m, Ws. p.m. 





MAGNETLIC ELEMENIDs FOR LONDON. 


Inclination, or Dip of the Needle 68? 18’ N, 
Declination, or Variation of the Compass 21° 35’ W. 
Total Force. . . . . ... . = Wd BY 

Declination at Dover = about . 2)? a8’ W, 


» at Hull _ Q1° 5h" W. 
4 at Newcastle ,, 22? 50° W. 
‘3 at Liverpool ,, . . . . 28°95’ W. 
‘ at Edinburgh ,, . . . .) 23’ 40° W. 
ij at Dublin a ar 24° 0° W. 


E. J. Lows. 


THE MICROSCOPIC OBSERVER. 
JANUARY. 


coon} amensmep 


Syow.—Much has been written on the various beat- 
tiful forms of snow crystals, but observers seldom 
realize the full amount of interest they are capable of 
furnishing, on accountof the fugitive nature of the 
objects. To observe the crystals is a simple matter 
enough, and it must be done with haste, and yet with 
precision and care. The crystals are generally rhom- 
boid or hexagonal, among which are elementary stel- 
late forms, in which striking resemblances may be 
traced to the spicule of sponges. 

Crystats nay be formed ad libitum by wetting slides 
with saturated solutions of any saline substances. 
There is not in the whole range of microscopy any 
more beautiful spectacle than the formation of crystals 
on the field, and in the entertainment of young people 
a class of subjects may thus be extemporized with the 
smallest possible amount of preparation. Under 
polarized light crystals are pre-eminently beautiful. 

Insect Scarfs may be obtained in plenty from any 
entomological cabinet; even the dust from the drawers 
will be worth examination. The scales vary in form 
according to their several sources. They should be 
viewed both in the dry state and immersed in water 
or oil of turpentine, by transmitted and reflected 
light. In the diamond beetle the brilliant colours 
are produced by the incidence of light upon minute 
scales. The scales labelled Lepisma saccharina, which 
are commonly used as test objects, are furnished by 
an insect of the ordcr Thysanura. It is apterous, 
has a tapering, flattened body, and the abdomen ter- 
minates in three filaments. Its usual habitat is the 
store-room and pantry, where it runs about at night 
with great activity. ‘The scales are oblong ovate, re- 
gularly marked with longitudinal striw, and serrated 
round the broadest end. The common spring-tail, 
Podura pluindea, furnishes scales which are used as 
test objects. These are oblong, and marked all over 
in the most regular manner with notes of admiration, !, 
wanting the dot at the base. To catch the spring- 
tails, the best trap is a sheet of paper with a little 
flour sprinkled on it, and laid in their haunts. Among 
the Lepidoptera the scales of J'iea are specially 
worthy of attention. 


_ —~ = 


NEW COMET. 
—_——j——_~ 


A xew comet, No. IV. of 186), was discovered by 
M. Tempel, at the Observatory, Marseilles, on Tues- 
day, October 23. 
The following observations were made :-—~ 
M.M.T. R.A. Decl. 
Oct. 28, 16h. 80m. .. FM 4’ 42” .. 28? 27° 
» 24 15h, 6m... TH 56’ 6” .,. 29° 52’ 


G. F. Cmawarrs. 
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THE NEW PLANETS. 
en 


TRE following are the elements of Chacomac’s new 
planct No. (@)), calculated by Mr. Ellis, of the Royal 
Observatory, Greenwich :— 


MA: cxcesatess AS" Sl 


A oseveee eos NOt given. 
Wo necacecese S87 ya nae equinox, 
DQ cceseweess 18% 8’ f Jan. 0, 1860 
& wevcceeese =F BS? 
¢ eevee seensn 11° 19’ ts 
e = 019623 
> Wee eeeens 843°75"’ 
G shecensed ~ = 24053 
ft 


4205 years 


Forster's new planet, No. (G1), has been named 


Erato, The following are its elements. calculated by 
Oeltzen :— 
NA. .cccseeeee 18 24’ 
Ae ww hiecds eee 13° 44° 
 Seaane vee ee Ae mean equinox, 
BD wneeeeee es 126° 20’ } Jan 1, 1460 
arr er es 2° 1?’ 
PD vvccsceces Ww 2 
e = 17133 
Bianca 2+. 646 OW" 
@. canes enes 3 1120 
toiccceseevee DAM years 


Notwithstanding the confusion which the accounts 
given in the French scientific journals have cauad, 
the question of precedency muct clearly be settled as 
follows -— 


Goldschmidt's planet dis Sept 9 .. No (49) 
Chacomac’s Sept J20 2 No (OW), 
Forster's -- , Sept 14 2. No (G1). 
Ferguson's Sept l4 .. No (#2) 


The Paris journals Le vem anl L Institat per 
Sistin affixing (64) to Dr. Forster s planet Erato 
Buth it and Ferguson s were discovered on September 
J4, but the former must have been seen first. The 
difference in longitude between Berlin and Washington 
is Sh. Erato was detected at 13h. 17m Berbno M.T., 
corresponding to Th. 17m. Washington M.T. at which 
honr, in the middle of Septemb:r, 11 would be fall 
twilight. 

We deem it necessary to give this explanation, to 
render the discrepancies of the newspapers clear 10 
our readers. 


No. (59), Danse, calculated by Luther — 
ieeeasseote. AL 
Listecceeo” 8 
ialeng giregaoar wt 
estnesves 187 AT. 
Vai naceer oe 16305 
ce cece cee COL OR” 


eriod ...-... S181 years 
2-9746 


mean equinox, 
196), 0 


wee - DOAN > 


No. (61), Titania, calculated by Ferguson :—~ 


A cereeeee 855° 84! 
w .o.. ... 158° 5’ mean oquinox, 
OD civeedee ST 18° | Oct 3 1300 
b. Saialaegs . 4a 47 
e weerca eas (NSCS 
Be ecare-est acts 102415” 
Period .... ... 3'465 years 
Gaerne .. 22808 


November 21, 1860. G. F. Caampxas. 


csteamannmeierl wane 
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M= Noteworthys Co rner. 


Tae Facya or Gvernsky and Hensw.—While ad- 
miring the instructive and pleasing style in which 
Mr, Liefvhild has presented this subject to your 
readers, I hope he will excuse my calling his attention 
to the “Annals of Natural History” (especially the 
Nos. for August, 1858, and Jannary and February, 
1859), in whieh all the recent additions to the con- 
chology of the Channel Isles have been recorded ; in- 
clading Solecurtus candidus, Triton nodiferus, and other 
species, which are enumerated in Dr. Locke's list. 
I shall be happs to show him at any time one of the 
specimens of Triton nodiferus, which wero taken alive 
at Guernees, or any of the other species above referred 
to—J G E. 


Prootiss or PuoroGrarn:y —By the same post 
Mr Noteworthy reccived two evidences of Progress 
in Photography , one was a proof impression of a 
block prepared for surface-printing without any aid 
from the gravei, by Herr I'uul Pretsch's process. This 
1s in eflect an application of photography in connection 
with the electrutype t» the production of slustrations 
tur books a sort uf engraving by photography, or the 
conversion by chemical agenry, of a photograph into 
a blovk, \¢ specimens have since been published in 
the ‘ British Journal of Photography,” and the “ Pho- 
tographic Journal,’ Mr. Noteworthy 1s content to let 
the mattur pass without comment for the present. 
The other proof of progress was a series of photo- 
graphs, taken by Mr. Dallmeyer’s Triple Achromatic 
Lenses, quite free of distortion. Of these the Rifle- 
man is a gem as an art production—a rare triumph, if 
¢stimated asa test of nnprovement in science. In 
thisiuvention there are three achromatic combinations, 
The front and back are positive; the former 23, the 
latter 34 1n diameter. Between the two is situated 
an achromatic negative combination of 14 in dia 
meter. lor large subjects this apparatus is evidently 
a vast stride of improvement, 


Tue Gykoscore on Free Revotvan Sraxp.- 
This is a contrivance fur taking astronomical obser- 
vations at sea, Ly supporting the telescope on a free 
revolver stand, sv that it may remain uninfluenced by 
the pitching of thevesse), It is also applicable at sea to 
the photographic camera, for obtaining views of marine 
fortifications, and for taking views from « balloon. 
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The Stormy Fetrel. 


THE OCEAN WANDERERS. 
—i-— 


“Far as the breeze can bear the billows’ foam, 


Survey our empire, and behold our home"’ 
Byron, 


; © Whilst beneath him yawn unmeasured deeps, 
+ ‘Yhat may whelm and destroy him while he sleeps.” 


Tue mighty ship rides proudly over the 
waves; land js far, far away. It has becn 
and may be weeks, nay months, ere it is re- | The wind freshens, it increases to a rale, 
visited ; sea and sky bound the view, both | then to a storm; the waves. from billows, 
alike limitless and unfathomable. The com- become mountains of water, and the spray 
mander of that magnificent work of man | scems to mingle the liquid and boiling mass 
paces the deck in thoughtlessness and con- | with the tempest-driven vapour, as it dis- 
fidence of heart, charges its torrents of rain, and shoots forth 


BB 


; 
’ 
4 
i 
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its lurid lightnings ; the crash of the thunder, 
and the lashing of the waters, mingling in 
one mighty din. But where is the proud 
ship? Ah! where indeed? The morning rises 
on a calm and serene air, all is hushed, and 
the sea itself is regaining its placidity. Is it 
witneased by those stout hearts and fearless 
eyes that lately looked upon it as their 
servant? Let etermty answer, for thither 
are they swept away, and the black hull 
that floats on the glassy surface 1s all that 
attests their once existence. Yet are there 
living forms, above the waters. that outlive 
this elemental war Whulst unscathed the 
ship sped onward on her course, small darh 
birds, the smallest that bear a webbed foot, 
kept her blithe company, withal, and cheered 
her on her way; but long ere her mmates 
dreamed of the coming storm, these heaven- 
taught tenants of the deep knew of its ap- 
proach, and hovered, as st were, for shelter 
beneath hervery bows. Small weak creatures, 
which, hhe swalluws sweeping over the green 
daisy-spangled meadows, shun over their 
own green pastures of hquid vcrdure. They 
are stormy petrels. the naturahst’s Zhalass:- 
droma pelagica, or he that walhs the waters 
of the main; the Mother Cares s chickens of 
the sador: creatures which, weak as they 
are, small as they seem, and helpless, exist, 
subsist, nay, revel in enjoyment, where we 
should find nothing but a watery grave Who 
does not know the mighty gull, the Larus 
of the coast, with lus vast hollow wings? 
Yet are the petrels his tiny hkenesses 
Look at the oily plumes, the downy coat 
which wraps him o’cr, and the webved feet, 
the general shape, how strikingly alike, how 
much fraler, yet how strong; how much 
smaller, yet how enduring; how exquisite a 
iature representative of the form so many 
Hs bulk. Those who go down to the 
icehips, and pursue their business in 
rwatem, these men see the works of the 









aord, andigis wonders of the deep ; and with 
these the little petrel is a familiar friend. 


Ask the most unobservant, the merest mer- 
chant-minded follower of filthy lucre, who has 
seen these wonders, and he will not forget 
this well-known little bird. He will tell you 
that soon as the sight of land has faded from 
his eyes, they have been the companions of 
the voyage. Through sunshine and in shade, 
through tropic heat ind polar cold; thousands 
of miles from iand, away on the far off track- 
less breakers ; 3 und the desert islet, the 
solitary rock, of Le sweeping current, what- 
ever phase the ocean shows, there he is glid- 
ing and swimming in the air, through and 
over all. What must be the endurance of 
those untiring wings, which fly on, on, on for 
days, for wecks and never seem to rest! Take 
im in your hand, wonder, as well you may, 
and confess that with Him who created this, 
also, nothing 1s impossible. And you ask 
where is his home? How differently do we 
comprehend the word! Where desolation 18 
wildest, where the waves are fiercest, where 
the tempest rages oftenest, there is he to be 
found. Hours upon hours his unwearied wings 
bear him on, on, still on ; and as the starlings 
wing their evening way along the sweeping 
valleys of our own dear land, so you may 
see these ocean wanderers flitting along the 
sea troughs. Cast forth from your hand the 
munutest object, it 13 never missed that small 
though eagle glance has seen and followed 
it, and scarcely has it touched the surface 
than it 1s picked up What, you ask, 18 
his subsistence? Do you suppose that the 
illimitable bosom of the Lyuid way 18 tenant- 
less and void’ It teems with millions upon 
countless millions of lying things. Watch 
the ship’s track at the still hour of midnight, 
and see the gleams of light that dash and 
glisten from her sides; are these nothing? 
Ask the little petrel, he will tell you that 
here, too, has the hand of God spread forth a 
banquet in the wilderness. Still would you 
know his home? I will take you to the lone 
rock that juts from out the sea, where mass 
upon mags of stone les piled in picturesque, 
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confusion. It is evening. Listen; do you hear 
«low murmuring sound rising from the earth? 
It is the petrel’s song, and could you lay bare 
the secret chamber where he lies, you would 

» see his one white egg, warm on a few blades 
of sea-grass, and the little owner of the suB- 
terranean mansion, without attempting to 
escape, would drop a tear of oil from ita tiny 
bill, and only utter a faint cry. And this 
is the creature that braves weather where 
neither you nor your massive vessel could 
live an hour! There are yet other spots 
where the petrel tends its single egg, in each 
and every species (and I will tell you of 
many) always white. There are sandy isles 
untrodden by the naval foot of man, where 
Staffa and Iona rear their basaltic columns ; 
there, in tiny galleries of sinuous windings, 
he has his home; and the rocks of Soay 
and of Caru-burg are peopled by these tiny 
sea-fowls. Sailors, as I have said, regard 
them as the presage of a coming storm, and 
therefore as birds of an ill omen, but Wilson 
takbetheir part: “As well,” he says, “ might 
tley ourse the midnight light-housec, that, 
starlike, guides them on their watery way, 
or the buoy that warns them of the sunken 
rocks below, as the homeless wanderer whose 
manner informs them of the approaeh of the 
storm, and thereby enables them to prepare 
for it.’’"* 

The name of petrel is of ancient date, 
and speaks of water-walking, as some are 
said to do with outspread wings, but also, 
it is likely, in the sense of metaphor, as the 
ship— 

“Which walks the water like a thing of life." 

Byron, 
Clusius likens him to the Volscian Queen, 
calling him the Camilla of the seas. 1 shall 
give his verses and their translation :— 
“Vel mare, per medium fluctu suspensa tumenti, 
Ferret iter, celeres nec tingeret equore plantas.” 


OT tae in Morris's “ Britiah Birds" vol. vi. 


e 


“* Now in the boundless ocean takes his Way, 
Or o’er the bosom of some swelling sea 
Suspended hangs, and, gliding through the air, 
Just skims the wave, nor plants one fuotatep there.” 


Pliny also says, “ They nest in the rocks, 
and these are they which are met with over 
the whole ocean. Nor do these footless birds 
ever cease to accompany or fly around ships, 
however long their voyage, however far they 
may be from land.” (Lib. x.c.39). He calls 
them Cypseli, or swallows, and has the notion 
that like the swift they are footless, that is, 
never use the feet, being continually on the 
wing. The ancient Britons, or Welsh, called 
him Cas gan Longwr, 

Travellers who yet take the long voyage 
around the African coast to our antipodes, 
from time to time note various species of 
these birds, and are always accompanied by 
some. In the tempestuous neighbourhood of 
the Cape, the Duption capensis of Stephens, 
the Procellaria capensis of Linnzus, known 
as the Cape pigeon, is most abundant. These 
are but large petrels, and still, with the Pro- 
cellaria ceguinoctialis, or Edwards’s great 
black petrel, verge towards the larger tenants 
of the deep sea; and as the little etormy 
petrels are known as ‘‘ Mother Carey's 
chickens,” so these the sailors know as 
“ Mother Carey's geese.”” Then there is 
Wilson’s petrel, first found around the 
Western Isles, and made an European bird 
by Lucian Bonaparte, Prince of Canino. 
This bears a striking likeness to our stormy 
friend, but is a larger bird; whilst Bulwer’s 
bird is still of greater stature and entirely 
black. 

There is yet another bird, so like our little 
one that he is soon confounded by the unob- 
servant, but his tail is forked, and when care- 
fully regarded is obviously distinct; this 
species is now known as Leach’s petrel. 
If we proceed towards the polar regions, 
there we shall find a host of feathered friends, 
and never be lone if they are company. The 


(fulmar is Linneus’s icy storm-bird, or Pro- 
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cellaria glacialis: he isa petrel, yet he is a 
gull; that is, a gradual link between the two. 
Within the Arctic circle thousands upon 
thousands of this species are constantly tak- 
ing their wingéd way in numbers rivalling the 
famous passenger pigeon of America, so that 
even the places of all the earth less fitted 
(as we think) for habitation are most in- 
habited. 

From these we pass on to those mighty 
birds which soar, on almost motionless 
wing. eternally around the southern coasts 
of the old world, and seem to know no 
limit to their way—the albatross, the wan- 
dering albatross, a vaster gull than any 
that we know upon these shores; but when 
upon the earth, so uufamihar is he with the 
sight of maa that he will sit motionless and 
make no effort to escape. Though of so vast 
a size and power of wing when once launched 
forth upon the air, he rises with the greatest 
difficulty, carrying usually a goodly presence, 
and thence called by mariners “the Cape 
sheep.” The albatross is looked upon by 
seamen with the greatest superstition as a 
good omen, and woe betide the unlucky 
sportsman who shoots one. Coleriulge’s 
famous poem of the “ Ancient Mariner” is 
founded upon this; he says .— 

* At length did cross an albatross, 
dhivagh the fog it came , 


As if 1t had becn a Christian soul 
We hailed 1t in Gods natne ' 


The }ird was unthinkingly shot by the An- 
cient Mariner, who recounts the miseries that 
thereon ensued. 

Though the sea is so numerously peopled 
I speak but now of wandering kinds, and 
have but one more bird that I procced to 
tell of. This is the fngate pelican, or man- 
of-war bird, so formed for flight that he may 
be called purely acrial—an ocean bird, yet 
haps feet of very emall dimensions, and 
only webbed in part, and feathcred to the 
toes. hese organs are unfitted equally for 
forest or for earth, and barely capable of 


~. 


supporting the frame of which they are a por: 
tion. There are those who would hastily lay 
hold of this formation to impugn the wisdom 
of the universal Cause of all created things ; 
but, when can wisdom be more clearly shown 
than in forming nothing uselessly? For con- 
formity there is the organ—for nothing is 
formed imperfect—but all the skill, all the 
wondrous power of invention and execution, 
is ever lavished, as it should be, upon those 
parts which take the lead in the created life 
and habits. Thus, the mole has eyes, perfect 
as optic organs, yet ao minute as to make it 
doubtful whether they are at all called into 
action ; whereas the owl, who takes his 
prey when all besides have sought their 
natural rest, 18 endowed with powers of see- 
ing of the greatest limit. 

The dabchick, or little grebe, is almost 
wingless (though he can fly), and as a walker 
helpless; but place him in lis element, the 
stream, then he is strong and perfect, for all 
his time and energies are spent there. The 
auks are still more stmking examples of this 
fact, they are always swimming or diving, some 
of them can do naught else, can neither walk 
nor fly, but for the life they lead are admir- 
ably fitted. So, in every instance, observe 
the mode of life, and you will see the adap- 
tation to it. But to return: The frigate 
pelican may be said to be all wing. These, 
for his size, are of vast extent—six feet from 
tip to tip, whereas his actual body is scarcely 
two, his bill and tail making up another. 
Rise from a level plain he cannot, but throw- 
ing himself off some projecting point, which 
he always chooses, he launches into mid-air. 
Then it is that the beauty and fitness of his 
form appears, as with distended throat, act- 
ing as a reservoir of air, he skims above the 
water. The female wants this pouch, and is 
distinguished from the male by having much 
of bluish white about her body, whereas, he 
is black with green reflections, with a scarlet 
throat. Preying chiefly on the exocets, or 
flying-fish, he is usually found within the 
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tropics, and like the kite, with long forked 
tail, performs every possible aérial evolution, 
the tail being capable of every conceivable 
change of motion. The island of Ascension 
ia largely frequented by these birds, of which 
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but a single kind is known to naturalists ; 
and, like the petrels, but one white egg, pro- 
duced upon the sand without a nest, perpe- 
tuates the species. * 

O. 8. Rounp. 


THE LIME-LIGHT. 
oes Soa 


Tats brilliant light was the invention of 
Lieutenant Drummond, and applied by him 
in conducting the Ordnance Survey in Ire- 
land and Scotland in 1826. Its intensity 
was such, that it was proved by him to be 
distinctly visible at a distance of ninety-five 
miles. It is so purely white, that the most 
delicate shades of colour may be distinguished 
by it as correctly as by daylight; while for 
photographic purposes it is invaluable, as it 
enables the photographer to work by night 
as easily as by day. To what extent this 
light is possessed of actinic propertics, or 
whether this apparent power is due to the 
total absence of colour in its composition, I 
will leave others to decide. I shall here only 
attempt to describe the best form of lime- 
light apparatus which is yet known to the 
scientific world. 

The lime-light gives out but little heat, 
and does not in any manner vitiate or consume 
the oxygen of the surrounding atmosphere, 
hence it is just the kind of light required for 
crowded rooms, factories, mines, tunnels; in 
short, wherever it is an object to limit the 
natural consumption of oxygen. 

As a proof of this I may state that a five- 
jet lamp, belonging to the Universal Lime- 
Light Company, which was exhibited in the 
Society of Arts Lecture Room, consumed 
thirty-six cubic feet of the combined gases 
in an hour, and did not increase the tem- 
perature of the room during that length of 
time. It gave a more pure and powerful 
light than their large chandelier, which was 
subsequently lighted, and which consumed 


five thousand cubic feet in the hour; the 
temperature of the room kept increasing, and 
the atmosphere was vitiated to an unbearable 
degree at the end of that period. 

It is hardly necessary to observe that, in 
common with all other lights of great in- 
tensity, it may be used for signal lights, its 
peculiar steadiness and continuity giving it 
the advantage over its rival, the Electric 
Light. 

For use at sea, or by the coast-guard in 
case of wreck, and in cases where life and pro- 
perty are at stake, cheapness is a matter of 
no consideration for a light of this nature ; 
still, where cheapness is combined with utility, 
the lime-light has precedence over all lights, 
its cost being in pence where others cost 
pounds. 

Owing to the total absence of colour, it 
ig not only applicable to photographic pur- 
poses, but also for picture galleries, shops, 
etc. etc. It is found to. separate the 


i most delicate shades of colour, and, what 


is of more importance, it does not (in the 
slichtest degree injure the most delicate 
fabrics. 

A single jet of the medium size is equi- 
valent to forty argand, or cichty fish-tail gas- 
lights, or four hundred wax-candles; while 
its cost is from a halfpenny to fivepence 
an hour, according to the quantity of com- 
bined gases consumed, the augmentation of 
which increases the power of the light. For 
instance, twice the quantity of gas consumed 
por hour will give—not twice—but four times 
the amount of light. 
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Comparing it with the illuminating power 
of common gas, a single jet, consuming four 
cuhic feet of the combined gases per hour, 
equals that obtained fram four hundred feet 
of coal-gas. 

The light is produced by allowing a 
stream of mixed gases (one part of oxygen 
and two parts of hydrogen) to impinge upon 
the surface of a piece of hme, which it 1m- 
mediately renders of a white heat, and in this 
state of incandescence we have what 1s known 
as the “lime-hyht” It may here be men- 
tioned that if common coal-gas, or carburet- 
ted hydrogen, 1s used with oxygen for pro- 
dumng this light, the hght will not be so 
white as when pure hydrogen 1s used and it 
will cause twice the quantity of oxygen to be 
consumed, the relative proportions of oxy- 
gen and carburetted hydrogen being equal 
Great and apparently imsurmountable difh 
culties met Lieut Drummond at this stage 
of the discovery and it 18 only within the 
last few months that they have been over- 
come. The greatest of these difficulties was 
that when the lime was too suddenly heated 
it cracked and fell to pieces, or, as it 18 tech- 
nically termed, ‘“decrepitated,” when of 
course the light immediately disappeared 
Patents have since been taken out by Mr 
Prosser, for vast improvements in lime- 
light apparatus, afterwards described, and 
by which these difficulties are entirely 
obviated 

The light emitted from the ignition of the 
combined gases alone 1a very faint, but it 18 
the hottest flame known in chemistry Never- 
theless, the dimension of the required volume 
of flame for heating the lime 13 80 small, as 
to throw out but very little heat 

The present mode of lighting a “ hmo- 
light” is to allow a stream of hghted hydro- 
yen to play upon the hme for a few mo- 
ments. The flame 1s first of a pale yellow, 
and efterwards a deep red, caused by 
the combustian of the metal calcium in the 
lime; the ‘oxygen is now turned on, and 
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gradually regulated so as to produce the best 
result. 

The present system of appliance for pro- 
tecting the lime from decrepitating and fall. 
ing away 1s Of the simplest character. 





}r J —J atest form of Lamp for Lime hght 


The annexed sketches (Figs 1 and 2) are 
front views, and Fig 3 1s a side sectional 
view, of the same lamp, Fig. 2 difforing only 
inform. The same letters refer to both. ais 
the exterior tube, contaming a metal case 
which slides within it, and holds the lime; 1t 
1s open at c, to allow of the action of the gases 
upon the lime in the interor tube or lime- 
holder. The tube a is screwed upon a box 
of any desired shape, which contains the 
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clockwork, or other mechanical arrangement | upon this the adjusting screw works, as shown 


for raising the lime-holder about an inch or 
an inch and a half in an hour, and thus always 
keeping a fresh surface of lime in contact 





with tho gases, which gives continuity and 
steadiness. Bis a fixed stage, which holds 
the jet or blowpipe, the distance between 
which and the lime can bo regulated by a 
screw-nut above the stage. c is an opening 
in the outer tube, as described. p is the blow- 
pipe or jet; ifferent-sized jets are of course 
required for different-sized lights. = is a 
tube containing a quantity of brass-wiro 
gause, to prevent the regurgitation of flame ; 


in the figure; it is here the gases mix. F F, 
the two stopcocks for regulating the supply 
of each gas. a4, the supply-pipes, which 
may be of any material, metal or India- 
rubber. 4H, the box containing the clock- 





work for raising the lme-holder in the tube 
a, by rotating an upright screw rod upon 
which a nut works, and rises as the screw 
rotates. Upon this nut, s, the lime-holder, 
rests. 1 isthe clockwork, with perpendicular 
screw attached and fan-wheel underneath, to 
regulate its speed. 

Fig. 4 is a transverse section of the lime- 
holder, which, being hollow, the screw rod 
passes up the centre of it at s, and pieces of 
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lime, L, are slid into the grooves, 1, until the 
holder is full, as shown in the inte- 
rior of the tube a, Fig. 3. Each 
piece of lime is about two inches 
long, one inch wide, and half an 
inch thick, one side being a seg- 
ment of a circle. 

It will be seen, by the shape of 
the lime-holder, how the lime is 
protected. The tube a, and conse- 
quently the lime-holder (which must 
fit it exactly), may be made of brass, 
and either round, oval, square, or 

Fis. 4 triangular, care being taken that 
neither the lime-holder, nor the nut which 
raises it, can take a rotatory motion from 
action of the screw rod. 

Any number of jets may be applied to 
these lamps, and they may be of any size or 
Shape. They may also be made portable, 
and compressed gases used, when the whole 
apparatus would be about the size of an 
ordinary moderator lamp. 

As regards the manufacture of the two 
necessary gases, several simple means are 
known, and others have recently been dis- 
covered, but are not as yet made public; but 
both gases may be made at a cheaper rate 
than has ever yet been anticipated. 

Thelime-light is much less costly than coal- 
gas-licht, besides the advantages it has over 
the latter in power, brilliancy, and pene- 
tratiun; and now it is rendered continuous 
and under complete contrul, it is impossible to 
limit the range of its useful application, and 
the discoveries which have just been made 
in producing the necessary gases will even- 
tually make its cost as much below that of 
coal-gas, as the latter is cheaper than wax- 
candles. 

It will be applied to a variety of purposes 
incidental to civil, military, and maritime 
life, in which it will accomplish the most 
yaluable objects with ease and certainty. 
®or railway and other signals it will be in- 
WEluable It can be ysed as a naked light 
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on the mast-heads of ships in a gale of wind, 
for neither wind nor rain can extinguish it. 
This has been recently tested most satisfac. 
torily on the landing-stage at Liverpool. Its 
value in case of shipwreck would be infinite. 
It is possible to dispense altogether with 
clockwork and the rotatory vertical screw. 
It will be seen by the annexcd figure (Fig. 5) 
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that the body of the lamp may contain a col- 
lapsing, accordion kind of bag, which is filled 
with air. The spring inside extends, and 
thus inflates it. On the upper surface is a 
rod, » (Fig. 6), upon which the lime-stick 1 
rests. The nir-cock, Nn, at the foot of the 
lamp (Fi. 5) being opened, the weight of the 
lime-stick ejects the air from the bag suffi- 
ciently slowly to allow the bag to collapse and 
the lime-stick to descend at the proper rate. 
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The simple act of removing the lime- 
stick to renew the lime every twelve hours 
or 80, allows the air-bag to extend giself 
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ena 


Eanes” g 
Tia 86 


by means of the spring, and again become 
inflated ready for use. 

The portability of these lamps wall be 
seen by the sketch. 

They may be specially made for com- 
pressed gases, when, of course, the connect- 
ing gas-tubes and mechanical appliances are 
dispensed with. If a number of jets are re- 
quired for one lamp, so as to form together a 
circular light, it will be seen, by the annexed 
figure (Fig. 7)—which is a transverse section 
of the lme-stick—how it 1s accomplished. 
This lime-stick is filled with lime on each of 
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its six faces in a similar manner to the one 
used for the single-jet lamp. The jets in 
this figure are shown by dotted lines. The 
centre of the lime-stick is hollow. The pieces 
of lime are shaded. The whole slides in an 
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outer tube as in asingle jetlamp. Itis need- 
less to mention that each “face” of lime 
must have its separate opening in the outer 
tube, and also a separate jet arranged to it. 
The tube £ holding the gauze is about 
three-quarters of an inch in diameter, and 
about the same depth; the gauze is punched 
ty fit, in the same manner that gun-wads fit 
the barrel of a gun. A screwed cap fits over 
all, and tightens down the jet or blowpipe. 
In conclusion, I may state that the lime- 
light lamp can be made of sufficient size and 
power to suit a lighthouse or a drawing-room, 
and it is believed, that the time is fast ap- 
proaching whet gga be as generally used 


as coal-gas is in Fecnt day. 
S. 8. Baxter. 







yi % 
allen 


THE CRETACEOUS ROCKS OF ENGLAND. 
e —Zi— 


Most people are familiar with the substance 
called chalk: they hnow that it is valuable 
for economical purposes; they admire the 


fine cliffs of Dover, the Needles, and Flam- | 


its real nature, composition, and organic con- 
tents; im fact, its geological history, which 


| we now propose to lay before our readers. 


The chalk itself is a white earthy lime- 


borough Head; but they know little about | stone, more or less compact, and has been 
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divided by geologists into three subdivisions, 
the uppermost being soft, with layers of 
flint; the middle being harder, with scarcely 
any flints; and the lowest being a marly 
chalk, termed chalk marl. This constitutes 
the chalk formation, which altogether attains 
a thickness of one thousand fect. This is 
usually connected with certain strata of sand, 
marl, and clay, which underlic it, consisting 
of upper greens and gault—a local term fora 
mass of blue clay, which divides this from 
the lower green or iron sand; and this triple 
series forms the green-sand formation, the 
whole of which belong to the cretaceous 
group. The chalk is indeed a very remark- 
able deposit. both from its peculiar litho- 
logical structure, which distinguishes it from 
all other rocks, as well as from its extensive 
range in moet countrics of Europe. The 
purest and best chalk used for cconomical 
purposes is white, for which both the hard 
and soft varieties are successfully employed. 
In chalk districts it is thus used with great 
advantage, and being close at hard, it is of 
course obtained at little cost. The harder 
beds, which always form the lower portion, 


are used for building. and the whole of it , 


makes an excellent lime. The inferior di- 
visions are usually of a dinsy white colour, 
eometimes interspersed with green grains, 
and in Norfolk and Yorkshire it has a red 
colour also, derived from iron. In Jreland. 
near the Giant's Cauggssay, the small pate i 
of chalk which cropgilliilie has heen con- 
verted by its contac basalt into a 
very close and cong e memestone, anc his 
is not a solitary Qe the ind. One 
of the most laine ai charact« ri-tic fea- 
tures of the upper beds of this formation are 
the Jayers of nodular and tabular flints in- 
terspereed through them. The |ower strata 
contain them also, but rarely and irregu- 
larly ; and the etudent who wishes to inves- 
tigate this subject must visit the numerous 
quarries of upper chalk in Kent, Surrey, 

tshire. The origin of these 








siliceous masses is difficult to account for, 
and it forms a very interesting and curious 
problem. One thing is sufficiently evident, 
that the sea which deposited: the upper por- 
tion of the chalk contained both carbonate 
of lime and silex, both of which may have 
been derived from organic bodies; for a mi- 
croscopic examination of chalk and flint 
shows an abundance of minute organisms, 
chiefly remains of chambered shells and 
sponges, from the decomposition of which 
much of the silex may have been obtained. 

Thermal springs have been suggested as 
a probable source of the silex, but the former 
suggestion scems the most satisfactory. The 
flint itself is extensively used in the formation 
of roads, and makes capital stone-walls ; and 
before the introduction of percuasion-caps, it 
was generally employed in the manufacture 
of gun-flints. Tt is also well known that the 
ancients turned it to account in the fabrica- 
tion of knises, axe-hrads, and points of spears 
and arrows. 

Masses of iron pyrites are found more or 
less dixsseminated throughout the chalk, of 
various shapes and sizes; and when picked 
up, as they often are on the Wiltshire and 
Susset Downs, are not unfrequently treasured 
as thunderbolts, and are supposed to have 
fallen from the clouds. An equally strange 
tlea as to the growth of tlints seems to pre- 
vatlin the minds of some persons, from the 
fact of their frequent oceurrence on the sur- 
face of the soil, and though carefully picked 
up and cleared away year by year, are still 
found im equal profusion; and we recollect 
being once asked the question by a farmer 
whether the flints did not grow, for he was 
evidcutly sorely puzzled to account for their 
gO constantly turning up upon any other sup- 
position. The abundance of flint in chalk 
countries is, however, sufliciently remark- 
able, thongh the fact of their abundance is 
simply t» he caplained by the great amount 
of denudation which the beds containing them 
have undergone, the soft matrix being washed 
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away, leaving the harger siliceous nodules 
= its place. 

¢ This wearing away of the chalk formation 
by currents of water, of greater or less in- 
tensity, has given rise to those numerous dells 
and hollows, which form a striking feature in 
the scenery of the North and South Downs, 
of which the Devil’s Dyke, in Sussex, is a 
notable example. And a traveller over the 
wide and dreary tract of Salisbury Plain is 
often suddenly surprised by coming upon a 
wooded and cultivated valley, in which the 
pastoral villages of the plain are almost 
universally and picturesquely placed. These 
ramifying vales are also the outlets of 
numerous trout streams, where the geologist, 
if he happen also to be a fisherinan, may 
while away an hour with a fly-rod, and study 
some geological phonomena at the same time. 
There are, however, many parts of the Down 
county, where water is not so alundant, 
and wells are often obliged to be sunk toa 
great depth before any can be obtained. 

The general character of the chalk range 
in its extension in England, i3 that of downy 
undulating hills of some height, generally 
without trees, but sometimes well wooded, 
the beech growing most luxuriantly ; and the 
escarpments of the hills often command fine 
and extensive views over the surrounding 
country. Even the wide, dreary expanse cf 
Salisbury Plain has something novel and 
striking in its appearance, and the fine fresh 
air and the soft turf are always invigorating 
and enjoyable. These Downs are excellent 
pastures for sheep, and of late years they 
have been ploughed up in many places, and 
prepared for various agricultural purposes. 
The intervening valleys are always highly 
cultivated, and produce good and abundant 
crops. The chief occupation of the population 
inhabiting the chalk country is for the most 
part agricultural; but of course in a for- 
mation occupying so large an extent of sur- 
face, a vast number of people are otherwise 
and variously employed, though the large and 
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more important manufactures are not found 
within its area. 

In order to trace accurately and to under- 
stand the range and extent of this formation, 
our readers must refer to a geological map, 
when it will be seen that it may be traced 
from the Dorsetshire coast to Flamborough 
Head in Yorkshire. There is a ie 
ever at Hunstanton Cliff, in Norfolk? which 
is divided from the Lincolnshire coast by the 
Wash, thence it rises into the Wolds of 
Lincolnshire and Yorkshire, terminating at 
Flamborough Head. From Winchester it 
branches off to the coast near Canterbury, 
and the Sussex coast at Beachy Head. It 
thus forms a kind of basin, surrounding in 
part the wealden of Kent and Sussex, the 
former portion being called the North, and 
the latter the South Downs. The Wiltshire 
Downs occupy the largest and the most central 
area of the cretaceous system. It thus ap- 
pears that a large extent of surface is occupied 
by it in England. including many counties ; 
but considerable as this is, it must have been 
at one time much greater, as a glance at the 
map will show, as it certainly overspread the 
central area between the North and South 
Downs, extending across the space now oc- 
eupied by the London clay and crag in the 
Eastern counties, which would of course give 
ita stillwiderrange. It is rmpossible to say 

now how much further it may have extended, 


| but there can he no doubt that England and 


. 


Beemted, the cliff section on 
; exactly corresponding. 
fthere are outlines and 
Wea at some distance from the 
Ithay be observed at Sid- 


France were @i@ 
each opposit® 








+ mouth and Chard. 

We have here strong evidence of the vast 
amount of denudation which the chalk has 
undergone since its origmal deposition, and 
the quantities of chalk flints, and fragmenta 
of chalk, scattered over the surface in many 
parts of England, far away from the nearest 
chalk hills, would lead to the inference that 
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it was once present there in site. The student 
~who wishes to examine the best sections of 
this formation will find them on the coast, 
especially in Sussex and Kent, where it forms 
fine ranges of cliffs, rising in places to the 
height of nearly 600 feet; inland it is still 
higher, and Inkpen Hill in Wiltshire is stated 
to be #000 feet above the level of the sca. The 
numerous chalk pits which are opened and 
worked for economical purposes, in various 
spots, also afford good and instructive sections. 
Thus far we have noted many interesting and 
important facts relative to the history of the 
cretaceous series, but this would be incom- 
plete without some detailed account of the 
numerous and varied fossils with which it 
almost everywhere abounds; and indeed we 
could not understand its origin without. On 
examining a piece of chalk with a microscope, 
it is found to be made up for the most part of 
minute organisms, broken and entire, of in- 
fusorial animalcule and foraminifera, little 
animals with shelly envelopes, which per- 
formed a very important part in the actual 
composition of the chalk itself, and which 
still abound in the seas and rivers of the 
present day. Their structure is catremely 
curious and interesting, and when inclosed 
in flint, as they often are, they present very 
beautiful objects under a goud microscope 
So numerous are they in some places, both in 
cretaceous and tertiary strata, that masses of 
rock of vast thickness gt ent, 
of them, and among 
Nummulite may be eag 
striking example. 
The chalk is particularly rich in the re- 
mains of zoophytes, especially sponges and 
alcyonia, and there is scarcely a flint which 
does not contain some trases of them, and 
they owe their somewhat strange and pe- 
apudiar forms to various species of this class. 
? Ventriculite and Chuanite are among the 
‘ smout common and striking forms, and some 
flints when broken open exhibit the radiating 
tubes of the fatter in great perfection, where- 





by the internal strudture is beautifully dis- 
played. Branching sponges also ocour both 
in the flint and chalk. A long pyriform 
zoophyte is met with in some localities, and 
more especially in the green sand below. 
There are many species of small corals, often, 
however, very fragmentary, scattered indis- 
criminately throughout the chalk, the nature 
of which indicates a deep sea, and not ono 
in which coral reefs abound. 

Ascending in the scale of organization, we 
find among the radiated animals many beauti- 
ful species of star-fish, one or two species of 
Encrinites (or stone lilies), and the pouch- 
shaped Afarseupite, a free swimming Crinoicd, 
peculiar to the chalk. There are also many 
and varied forms of Echinoderms, or sea- 
urchins, some genera of which, the spatangus 
and aianchytes, are generally abundant and 
characteristic. Scattered throughout tho 
chalk. in greater or less abundance, are 
numerous biralve and univalve shells, some 
of which are known only in this formation, 
while others previously abundant now become 
extinct ; and one genus, the ¢erebratula, so 
frequent in both tlis and the oolitic period, 
still exists in the present day. Now for the 
first time appear those curious ceplialopodous 
molluscs, which, from the external form of 
the internal shell, are respectively named 
slinmonite, Belemnite, Baculite, and Turrilite, 
the two former of which swarmed in the 
earlier ovlitic and liassic seas. The cuttle- 
fish uf the present day belongs to tlis family, 
and they have been well called the scavengers 
of the deep. iemains of Crustacea arc 
sumetimes met with, but rarely perfect, the 
claws being the most frequent. 

In some locahties, especially in Kent and 
Sussex, beautiful and perfect fish have been 
discovered, and forty species at least are 
known from the pits of the latter county ; 
the most common forms being allied to the 
carp, salmon, and perch. There are also 
certain gencra of predaccous sauroid fishes, 
and the teeth of sharks are generally abun- 
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dant throughout the chalk. Afinecollection character they more neatly approached it 
of fish and other chalk fossils may beseen in than those of former geological epochs. Some 
the British Museum, a visit to which will be forms became extinct at the close of the cre- 
of more value to the young geologist than a taceous system, some are peculiar {o it, sp- 
dry scientific description of their structure pearing for the first time, and dying out ere 
and organization. the tertiary period commenced. These are 
A few fragments, chiefly bones and teeth, some of the many striking facts which geology 
of marine reptiles, some of them of gigantic brings to light; and while the study of the 
size, have been discovered in the cretaccous | organic remains in any formation is always 
system; together with the long bones, jaws, a source of deep interest and increasing in- 
and teeth of that singular flying saurian the struction, they are chiefly of value in 
Pterodactyle. It will be observed that the enabling us to determine the conditions which 
fossils above referred to are exclusively prevailed during the different cycles of past 
marine; and although traces of drift wood ' time, before our present continents and seas 
occur in the chalk, and fir cones in the green existed in the form they now occupy, and 
sand, they are comparatively rare, and afford thus the geologist can read off the pages of 
hitherto the only evidence we possess of , this most ancient history, and describe with 
neighbouring land. It is clear, then, on the truth and accuracy the teachings of the rocks. 
whole, that the sea which deposited the chalk | The fossils of the chalk, from their beauty 
abounded with life, and that it was of con- | and delicate state of preservation, have always 
siderable depth. Some of the genera and attracted attention, and have been very 
most of the species are extinct, being un- largely and generally collected. 
known at the present day, though in general Rowington Vicarage. P. B. Broprg. 
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Arter all that can be done, by the most hy as many cabinets containing additional 
ardent conchologist, in woods and fields, in , specimens,and suites illustrating geographical 
lakes and rivers, on mountains and by the | distribution. A cabinet of a dozen drawers 
sea-shore, with the aid of the trawl] and, will hold all the British shells, about 500 in 
dredge, and by exchange with friends, it is , number; and a similar cabinet will contain 
scarcely possible to complete a collection | examples of all the genera and principal sub- 
without using that “silver net” which serves ; genera of exotic shells, which is as much as 
at all seasons, and is more effectual in the , conchologists usually require, and form the 
centre of a great city than other nets inthe most interesting and instructive collection 
midst of tropical seag. _ that can be made. 

We are strongly against indiscriminate | | At the very outset a book is wanting, and 
collecting and buying. Very few can make ; whose shall it be? We will set forth a 
n general collection with success. The British ' choice of manuals suited to the strength and 
Museum is supposed to contain about half means of every purchaser, costing from five 
the known species of shells; but this half re- shillings to twice five pounds, and weighing 
quires a gallery 300 fect long for its exhi- from sixteen ounces to half a hundredweight. 
bition, and the fifty glass-cases are supported SowgEBy(G.B.), “Conchological Manual,” 
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ed. 8, Svo, 1846, 37 plates (561 figures), price 
£1 16s. coloured, 15s. plain. 

Rervs (Lovett), “ Conchologia Systema- 
tica,” 4to, 1841—1843, 300 coloured plates 
(1500 figures), £10. 

——- ‘Initiamenta Conchologica,” 2 vols. 
8vo, 1845—1860, 62 coloured plates, £2 14s. 

Woopwarp (S. P.) “Manual of Mol- 
lasca,” 12mo, 1851—1856, 25 plates (580 
figures), and 270 woodcuts, in 3 parts, 5s. 6:. 

Carrow (Aanks), “Popular Conchology.” 
ed. 3, 12mo, 1856, price 14s. 

Apamus (H. and A.), “Genera of Recent 
Mollusca,” 3 vols. Svo, 1853—1858, 138 plates, 
£4 10s. plain, £9 animals coloured. 

Sowerby's manual is arranged alphabeti- 
cally ; it has had a large sale, and is a useful 
book of reference, or dictionary of concho- 
logy. Lovell Reeve's ponderous quarto is a 
drawing-room book, with tine-coloured plates, 
and a rather homeopathic allowance of letter- 
press; whilst Miss Catlow’s little volume is 
illustrated with woodcuts. which have the 
advantage of being incorporated with the 
text. “ Our own” manual we must refer to 
(as people speak of clildren who have cost 
them pain and trouble) with mingied satis- 
faction and regret. More than seven thuu- 
sand copies of it have been circulated, and it 
is now both out of priut and out of date. for 
iu the last ten years ap amount of concholo- 
gical work has been done wh.eh was alty- 
gether unprecedented; so many new shells 
have been described and new cenera pro- 
posed ; so many of the old names have been 
changed for betver or woree; new facto of 
stracture and history made out and recorded, 
that the last published manual already re- 
quires revision in every page. 

“We writ in sand, our eens grits, 
Aud, hike tne tide, our werk o erflows. 

Nevertheless, we believe and trust that 
the method of arrangement and rules of no- 

menclature we have adopted (in accordance 
with the views ef Forbes and Owen) will 
continue css stially the same, 


Messrs. H. and A. Adams have availed 
themselves of all that their predecessors had 
done, and added a good deal beside. Their 
figures aro exccllent; but they have inju- 
diciously changed the names of even the most 
familiar shells—changes which will never 
come into use, and the chief alterations they 
have made in the arrangement of the groups 
have proved to be founded in error. Like 
Mr. Reeve, they give lists of the species of 
each genus, but these are confessedly imper- 
fect, especially the land-snails, of which more 
than a thousand are omitted. Mr. Damon, 
of Weymouth, has printed a list of gerera 
in bold type, intended to be cut out and 
used as Aeadings in cabinets of shells; and 
there ix a catalogue of the species of shells, 
with references (printed in quarto), by Reeve 
and Catlow. 

We will suppose the conchologist has 
chosen his text-book, and proceed next to 
speak of lucalitics for purchasing shells, The 
prince of shell-merchants, of course (facile 


! princeps).is Mr. Cuming, of 80, Gow er Street, 


{ 
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who can supply whole collections, and many 
eastly varieties which no one else could 
obtain. and there is Professor Tennant, of 
119, Strand, who has recent treasures, in 
addition to a mine of fossil-shells. But per- 
haps the beginner had better consult Mr. 
B. M. Wright, of 36, Great Russell Street, 
who is at once the most accessible and most 
experienced purveyor in this department. 
Mr. G. B. Sowerby, jun., bas also commenced 
business in this Jocahty, where his grand- 
father lived so many years, the most scientific 
shell-merchant of modern times. Mr. R. 
Damon, of Weymouth, is a very successful 
collector of British shells, and has a large 
store of foreign shells, too, at the service of 
his customers, by post. 

We cannot say much in the way of direct 
advice about shell-buying: experientia docet ; 
or, rather, experience must be bought with 
the shells. The greatest pleasure is afforded 
by obtaining new specimens frequently—a 
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few atatime. It may be well to begin by 
collecting examples of the genera, leaving 
the sub-genera till afterwards. It docs not 
much matter what species of s genus is first 
obtained—the ono figured in the text-book 
is probably a good example, and the most 
common or easily procured. Ultimately, it 
will be found desirable to have several ex- 
amples of the large and widely-variable 
genera. 

With regard io price, many collectors 
restrict themselves to sixpence a specimen, 
at least when they begin; and there are few 
genera of which examples cannot Ie had for 
half-a-crown. At Stevens’ sale-rvom, in 
Queen Street, Covent Garden, there are col- 
lections on sale almost every Friday, and 
sometimes large trayfuls of shells can be 
bought for a few shillings, the individual 
specimens costing less than a penny apiece. 
These may be good investments for the con- 
chologist who has sume knowledge, or a 
friend to advise ; and the duplicate specimens 
will enable him to make exchanyes with his 
acquaintances. It will not matter about the 
specimens being dirty, if the dirt will wash 
off; but shells are often discoloured in vari- 
ous ways, or bleached by exposure to the 
sun, corrod*d by parasites or the action 
of chemical agents, or worn by rolling 
in the surf of the sea-shore. Specimens 
with the edges broken or filed down are 
particularly obnoxious to eyes which de- 
light in the contemplation of physical per- 
fection; but sometimes it is not easy to yet 
perfect examples, and a beginner may be 
glad of an inferior specimen until he can 
obtain better. Shella which have been taken 
with the animal alive are always fresher and 
brighter, and moro translucent, than those 
which have lain on the sca-bed or amidst 
herbage after the owncr’s decease. These 
are stained or faded, and are called “ dead 
shells.” Even living sea-shells are frequently 
overgrown with worms (serpulz) and sea- 
weed, but in this case their apertures are 
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still bright and freshly-coloured. The in- 
crustations on sea-shells can sometimes only 
be removed by the use of chloride of lime, 
which is also, employed to deodorize them; 
but “ overcleaning” with chloride of lime or 
dilute hydrochloric acid is very objection- 
able, and spoils the appearance of specimens. 
Warm water and soap, and a nail-brush, are 
usually all that is required. 

Shells with a conspicuous or coloured 
epidermis, such as most of the land-snails, 
and northern sea-shells, should exhibit it; or 
if, as in some of the cones, there are fine 
eoluurs beneath, it will be advantageous to 
show them in both states. Many shells also 
have an opercu/um—a lid which formerly col- 
lectors did not care to preserve; but now it 
is found to add much to the interest, and 
consequently to the value, of specimens, and 
it often allurds a means of determining the 
family or genus of the shell. 

In many instances the young condition of 
a shellis »o different from the adult that it 
might be mistaken for a distinct species, or 
even for a member of another genus. The 
young cowry has a thin, sharp lip, like a 
pyrrla, and the immature scorpion-shell, 
pleroccva, 18 destitute of the expanded lip 
and claw-like processes which signalize it 
when adult. Hence some collectors endea- 
vour to obtain three examples of each shell, 
exlubiting the juvenile, middle-sized, and 
full-vrown condition. 

Mr. Wright, who makes up collections 
of shells for beginners, charges £1 for 100 
wenera, £3 for 200 genera, and so on, the 
price increasing with the difficulty of obtain- 
ing examples of the additional genera. For 
75 species of the common British shells he 
charges 10s.. for 150 species £2, and a toler- 
ably complete collection, containing 400 
species. is worth £25. 

Some of the British shells fetch high 
prices on account of their rarity, although 
their appearance is by no means attractive. 
The rude-lovking bivalve called Panepea 
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Norvegica cannot be obtained for less than | No doubt there are “‘as good fish in the sea 


three guineas; and there is an unusually 
good specimen, which was in the collection 
of Mrs. De Burgh, which was offered to the 
British Museum for six guineas, and declined, 
but afterwards realized nearly that amount. 
Tellina balaustina is a much smaller, but 
brightly-tinted shell, of which there is a 
specimen in the Museum worth three guineas. 
The most valuable of the univalves are some 
of the large whelks; it is impossible to get a 
specimen of Fusus Zurtoni, even from the 
fishermen, for less than 30s., because it is 
only taken on the Scarborough coast, and 
there are always residents as well as 
visitors ready to buy it. A fine caample 
would fetch three guincas in town, #usiy 
Dalei is worth from three to five guineas ; 
Fusus Berniciensis, five guineas; and there 
are collectors who would give still more for 
the Fusus fusiformis if it could be obtained. 
The little Stylifer Turton, found on the 
backs of sea-urchins (Echini), nesthng among 
their spines, would have cost a guinea ten 
years ago, but has recently been found in 
considerable numbers at Plymouth. 


———_ 


Mr. Damon, of Weymouth, 1s able to sup- | 


ply examples of nearly all the British shells, 
and he has sets of specimens from the Medi- 
terranean, from the Arctic seas, Moluccas, 
Mazatlan, ctc., and land-shells, also in suites, 
from Jamaica, India, the Sandwich Islands, 
and other countries. 

Since the year 1825, when George Sowerby 
catalugued and priced the Tankerville collec- 
tion, shells have much diminished in pecuni- 
ary value, and shillings will now generally zo 
as far as guineas did then. This depreciation 
has chiefly affected the decp-sea shells, which 
have become more plentiful since the employ- 
ment of the dredge has been generally intro- 
duced, and Jand-shells, which are mostly pro- 
cured in abundance when their proper locali- 
ties are understood. But some shells seem 
destined to be always scarce, like the orange 
cowry, and the Conus gloria-maris (Fig. 1). 
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as evercame to net,” but sometimes they live 
in inaccessible places. The locality of Halia 
Priamus is still a secret, and it fetches a 
higher price now than it did thirty-five years 
ago; it is said to inhabit the coast of Spain, 
but Mr. M‘Andrew never met with it there 
in all his researches. Shell-collectors, like 
tho old Dutch florists, have always set apart 
a few genera as the special objects of their 
affection, to which they attach a fanciful 
value. These are the cones, cowries, mitres, 
and volutes ; with a few miscellaneous species 
belonging to other genera, such as the thorny- 
oyster, wentletrap, Carinaria, harp, and Ros- 
tcllaria. 

Most of the stories told about the extra- 
vagant prices paid for particular shells are 
prebably apocryphal, or grossly exaggerated. 
It is said that a Parisian “ professor of 
botany ” paid 6000 franes (£240) for a thorny - 
oyster (Spondylus reqius), and that a Dutch- 
man gave an estate fora wentletrap (Sealaria 
pretiosa, Fig. 2). Now, the Sealarvia is worth 





Viu.1. Con rsylonamarna, 110.2 Sealana pretiosa, 4. 


from 5s. to 10s., and the finest Spondylus in 
England was purchased by Mrs. Do Burgh 
for £5. The Carinaria vitrvea (Fig. 3) which, 
according to Sowerby, once realized 100 
guineas, is still worth £12 in the market, 
and fetched as much as £16 only a few years 
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ago; but the value of fine specimens of this 
shell is enhanced by its extreme fragility. 
One of the orange cowrics in the British 
Museum was purchased by Mr. Broderip, of 
the late Mrs. Marwe, for £30, although it has 
holes in it mado by the natives; and fine 
specimens aro still worth 10 guincas. The 
Cyprea leucodon, in the same collection, is 
unique, and worth £50; the C. princeps was 
valued at £60, and other examples have re- 





Fig. 3.—Carinwla titica, from China. One half the 
nize of the orivinal. 


alized £40 at the Tankerville sale, and £10 at 
the sale of Mr. Holford’s collection ; Mr. Den- 
nison, of Liverpool, has one which cost £35. 
The specimen of Cypreaa guttata (Fig. 4) 
in the British Museum is valued at £10; the 
rare little Cyprea Barelayi, when first brought 
to England, obtained £10; and Cyprea gui- 


tata has realized sums varying from £12 to” 


£30, within the last ten years, and as the 
specimens are gencrally in poor condition, it 
is certain that fine examples would still com- 
mand a high price. The cabinet of Miss 
Saull, of Bow: Lodge, ix considered to be 
richer than any other in this group of shells ; 
and the late Mr. Gaskoin, who wrote a mono- 
graph of the genus Cyprica, had a very ex- 
tensive series, which now forms part of the 
magnificent collection of Mr. Lombe Tay lor. 
of Starston. 

Tho cones form a numerous group, more 
than 200 strong, and are distributed through- 
out the tropical seas. Individuals of many 
species are almost as abundant as the cow- 
ries, while a few, and those amongat the most 
conspicuous, are exceedingly rare. Tho Conus 
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Neptuni, in Mr. Cuming’s collection; C. Cale- 
donicus, in that of the Baron Delessert; and 
C. Bowini, in the cabinet of Mr. Bowin, are 
considered unique. A specimen of C. Thalas- 
siarchus was sold for £4 15s., and good speci- 
mens of C. nobilis (Fig. 5} are worth from £3 
to £6. The “Admiral” (C. ammiralis) is a 





Vie, L—Cypraa guttata, Vin. 5,—Conus nobilis, }. 


beautiful shell, although no longer esteemed 
a great rarity ; but C. cedo-nulli (Fig. 6) has 
maintained its fame for a century, on account 
of the variety of painting it exhibits, and 
the eastreme rarity of fine examples. A 
specimen was suld at Mr. Harford’s sale for 
£16. The rarest of all cones, and perhaps of 
all shells, is the gluria-maris (Fiz. 1), which 
those old pagan Dutchmen worshipped, as 
did the Grecks the Paphian Venus. Perhaps 
it was this cone of which a Frenchman is re- 
lated to have had the only specimen, except 
one belonging to Iwass, the great Dutch 
collector, and when this came to the hammer 
he outbid every rival, and then crushed it” 
beneath his heel, exclaiming, “Now my speci- 
men is the only one.” Doubtless many tra- 
ditions respecting the gloria-maris yet linger 
in the marta of Amsterdam ; with us it is still 
worth ten times its weight in gold. The 
Museum specimen formed part of the collec- 
tion of the late Mr. W. J. Broderip (the 
magistrate of the Thames Police Court), who 
gave £70 for it; and a second, in the cabinet 
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of Mrs. De Burgh, was originally obtained 
from Holland for the late Mr. Norris of 
Bury, a veteran collector, who expressed 
himself highly privileged to beeome the pos- 
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sessor, cven in his old aze, of such a treasure, 
at the same pricc. 
The mitres are even more numerous than 


the cones, and hke them are denizens of the | 


tropical seas. Many of them must be very 


abundant, and yet a seientific person who | 


only invests shillings in the purchase of 
shells may go on for twenty years and find 
himself only 1n possession of half a duzen 
obscure species, and of one common and bril- 
liantly coloured sort, the Witra episcopalis 
The most beautiful of the Mitras 13 properly 
called regina; but the rarest is VW. Sfain- 
Sorthu (Fig. 7), valued at £10, of which Mre 
De Burgh possesses the original example. 
The eame lady has the only specimen in Eng- 
land of the equally valuable (but not equally 
beautiful) J. sonata (Fig &), which was 
brought up by thelead ofa sounding-line from 
deep water off Nice, and described by Marry - 
att in the Linnean Transactions of 1817 

The volutes are large and fine ehells, ele- 
gant in their form, and often remarkable for 
their painting and rich colour. They are tro- 
pical shells, amounting to about 100 species, 
and have been grouped 1n about half a dozen 
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sections or sub-genera, examples of some of 
which will be hard to get. The Foluta abys- 
sicola, supposed to be the living representative 
of the fossil volutes of the London clay, is 
only known by a unique specimen from deep 
water off the Cape, now in the collection of 
Mr. Lombe Taylor, The 7% aulica was 





Jin N—Wita cate Tin, Y—Toluta Funonis, 


4 Gulf of Mexico, 
unique until] Mr. Cuming’s return, and 
Sowerby valued the Tankerville specimen at 
W guineas. VV. fulgetrum, m the samo col- 





Jia. LL —Voluta retion- 
fata, Swan Raver. 
lection, was priced at £31, and V. papillosa 
£21. The fine 7. Junonia (Fig. 9), in the 
British Museum, is worth £40, and the leas 
conspicuous V. piperata (Fig. 10), lately ac- 


Lig L0—Poluta giperata, 
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quired at M. Verndde's sale, was valued at 
£16. The V. reticulata (Fig. 11), in Mr. 
Norria’s collection, cost £30, and Mr. Denni- 
son gave £40 for his. The same enthusiast 
gave £20) for the first specimen of the Oni- 
scia Dennisoni, and his collection is remark- 
able for the number of fine and costly shells 
it contains. 

The harps can no longer be quoted for 
rarity or value, although still among the most 
beautiful of shells. The ‘‘ Many-stringed 
Harp” (H. tmperialis) may be still worth 
several pounds. The Rostcllaria fusus (of 
Linneus), with its long and slender beak, is 
a shell worth £5, especially if in good condi- 
tion; for although Sir E. Belcher brought 
home thirty or forty specimens, they were all 
dead shells. A fine example of another curi- 
ous shell, the great Dentalium Vernedei, 
was lately purchased by Mr. M‘Andrew for 
£2 10s. 

Many of the land-shells are very fine and 
coatly, but the names of species which are 
worth from £1 to £3, when in good condition, 
are far too many to be enumerated. Novel- 
ties realize higher prices, like the Cyclostoma 
De Burghe, which was worth £5 when firat 
brought from Madagascar by Madame Ida 
Pfeiffer—poor restless soul! A few snail- 
shells were all she obtained in compensation 
for a fever, which terminated her wanderings 
and her life. 

Few of the bivalves have been esteefned 
‘“‘fancy” shells, or commanded high prices, 
but some of the Chamas and Spondyli are 
very beautiful, and might well distract a 
Dutch or French collector. Sowerby valued 
the Spondylus regius in the Tankerville cata- 
logue at £25; the best Chama at £3 3s.; an 
Isocardia at £8 8s. (!); /Etheria elliptica at 
£21 (!!); and the Lucina Childreni, now in 
the British Museum, at £10 10s., because it 
had the hinge reversed. Mr. Norris gave 
£20 for the Milleria, an extraordinary shell 
to the conchologist (although most unattrac- 
tive to the eye), of which the late M. D'Or- 


bigny sent several specimens to the Museum 
in exchange for a fossil Pentacrinus. 

We have still to say a few words about 
cabinets. These should be made of mahogany 
or oak (Edwards, of 40, High Street, Camden 
Town, is reputed the best maker), and the 
drawers should be all of the same depth, as 
the arrangement of shells ought not to be 
governed by their size; but any very large 
specimens can be laid on the top, or arranged 
in a glass case. There should be no shelves 
between the drawers, to waste the space and 
cause the larger shells to get set fast per- 
petually ; but the sides of the drawers should 
be three-quarters of an inch lower than the 
front, to allow of their sliding on slips of oak 
screwed to the sides of the case. In London 
it may be desirable to cover each drawer with 
a sheet of gray paper, pasted toits front edge, 
to exclude the dust which will penetrate in 
spite of the folding-doors and accurate fit- 
tings. We wish emphatically to recommend 
good cabinets—the best that can be got; be- 
cause we have seen instances where, in con- 
sequence of the cabinets being large and ugly, 
they were turned out of the civilized part of 
the house to moulder in a cellar or back kit- 
chen. If it is worth having a cabinet at all, 
let it form part of the furniture of a room 
habitually in use, for a shell-cabinet is ruined 
by damp. 

Lastly, in arranging the shells, some will 
begin with the bivalves, others with the uni- 
valves; to us it appears perfectly indifferent 
which method is followed. Most collectors 
will conform to the text-book they have 
chosen; but in practice, the systematic ar- 
rangement must be set aside occasionally, in 
order to keep entire groups of shells in the 
same drawer or cabinet. Some will keep 
their specimens loose in trays; others lay 
them out neatly on sheets of cotton wool, anp 
are perpetually in fear lest an unlucky shock 
should roll them from their ranks ; some fix 
them upon tablets of mahogany covered with 
drab paper; others have a fancy for glass, 
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and stick them down with liquid India-rubber, 
or marine glue, each being guided by per- 
sonal convenience, taste, or the special object 
had in view. Shells take up less room in 
trays, and for useful purposes they are always 
better loose; but then the specimens are 
liable to be misplaced, and there is a difli- 
culty about attaching labels so as not to con- 
ceal any essential part of the shell. There- 
fore in all public museums, and in the most 
scientific private collections, the specimens 
are fixed on tablets, which are papered on 
both sides, and must not be made of deal or 
any resinous wood. The size of the tablets 
must depend on tho drawers or glass frames 
of the case ; from three to tour inches is a 
sufficient breadth to admit of a long label. 
with the name and locality of the specimens 
being pasted at the bottom of cach If the 
drawers are siiteen inches wide. they will 
allow four vertical rows of four-inch tablets, 
or five rows of three inches and a fraction. 
Tablets half as broad, or twice as broad, may 
be introduced when required. The vertical 
measure of the tablets will vary to suit the 
size of the specimen. For the smallest shells 
an inch-wide tablet will be sufficient, others 
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For determining the specific names of 
shells, it will be necessary to consult other 
books than those we have referred to. Many 
persons bring their shells, a few at a time, to 
the British Museum, and name them by com- 
parison with the specimens in the national 
shell gallery. It is still better if access can 
be obtained to a cabinet where close inspec- 
tion is possible; but in any case it is desirable 
to test the information so obtained by com- 
parison with the figures and descriptions in 
conchological works. 

The principal worka which describe and 
ficure the species of shells aro :— 

Reeve (Lovett), ‘‘ Conchologia Iconica,” 
{to, London, 1812—60, in 200 parts, contain- 
ing full-sized figures of about 10,000 species, 
or half the known shells, price £100. 

Sowerby (CB), “Thesaurus Conchy- 


' horum,” 8vo, London, in 19 parts with 222 


may be one and a half, two. three, or four | 


inches, or more; but always some definite 
size, 80 that any space at the lower end of the 
column may be filled up with a blank tablet. 
Very minute or fragile specimens should be 
gummed to black paper, and shut up ina 
glass tube or box, which may be fixed on the 
tablet. Mr. Gaskoin kept his ccllection of 
Columbelle in litile glass boxes, such as may 
be had at all the shops. and the specimens 
were thus preserved cleaner and safer than in 
any other way. In labelling, it is desirable 
to write the generic and specific names (with 
the authority for the latter), and the locality, 
distinguishing whether it be the actual loca- 
lity of the specimen, or only the known 
habitat of the species. Some naturalists re- 
present this by the sign (!), which implies 
certainty. # 


j 
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cvloured plates, containing reduced figures 
of about 5700 species, price £19 19s. 

Woop (Wt ). “ Index Testaceologicus,” 
Svo, London, 1828, with 46 coloured plates, 
containing 2780 very small figures, original 
price £6 15s. Ed. 3, by Sylvanus Hanley, 
1856, price £3 10s. 6d. Appendix, by Hanley, 
with text to original work, 1812—56 (small 
paper, with coloured figures), £2 2s. 

These books can be consulted in the read- 
ing-room of the British Museum, and in the 
rooms of the scientific societies and greut 
libraries, at least in London. 

In preparing these remarks on shell-col- 
lecting, we have reckoned on the ready aym- 
pathy of the readers of the RecrEaTivE 
Scrence in all natural history pursuits. We 
do not, however, pretend that ours is a very 
ennobling or intellectual amusement. It 
yields the same kind of satisfaction with 
field botany, which leads us into quiet com- 
muning with Nature; and adds, if actively 
pursued, the excitement which attends on 
fishing, which is sometimes considerable, with 
a light breeze at sea. The anatomical study 
of shell-fish requires talent of a higher order, 
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with more patience, and the result is the un- 
folding of wondrous exhibitions of construc- 
tive and adaptive skill; but this is a branch 
which few can prosecute. Shell-collecting 
is in itself an elegant pursuit, and the con- 
templation of the treasures is always highly 
satisfactory. Shells are so symmetrical in 
form, rich in colour, varied in pattern, and 
wondrous in their architecture, that we never 


THE “WHIRLIGIG” BEETLE. 
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Every observer, whether resident in town 
or country, must have noticed, on the surfaces 
of pools and ditches, numerous wavy lines, 


caused, during the warmer months of the year, _ 


by the gyrations of alittle shining insect ; but 
few persons are aware of the true nature of this 
insect, and less still, even amongst naturalists, 
are acquainted with all the wonderful appli- 
ances with which it is endowed, to provide 
for its wants, and adapt it to its aquatic 
habits of life. 

The little insect in question is vulgarly 
known as the “ Whirligig,” or the “Shiner.” 


Tt belongs to the bectle tribe (as will be geen ' 


from the magnified view of it in Fig 1), and 
is framed in such a manner as to mock all 


the devices and contrivances that engineer- | 


ing talent has ever conceived, or the hapd of 
man constructed, for the purposes of aquatic 
or aerial locomotion. 

In fact, it is, as we shall find, a living 
ship, bearing, within and about it, all the 
needful fuel and machinery to insure a rapid 
transit upon, below, or above the surface of 
the water, and over any floating object that 
may impede its course; and we are sure that 
half an hour spent in the investigation of its 
wonders will not be passed entirely without 
profit or pleasure. 

If you were to consult the most recent and 
accurate treatises on zoology, and turning to | 
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tire of setting them out and discussing their 
merits; and wo will not be put out of con- 
ceit with our own specimens because they are 
not unique or costly—they have cost us quite 
enough, and many of them are specially re- 
garded as souvenirs of early expeditions, and 
gifts of valued friends. 


S. P. Woopwanrp. 
British Museum. 


(Gyrinus natator.) 


~~. 


the history of the insect races,* were to 
glance over the list of Coleoptera,t or beetles, 
you would find that they are more numerous 
than any other order; and on this account 
chiefly they have been difficult of classifi- 
cation. 

In the first place, the whole order has 
been included, by the greatest naturalist of 
the age,t in a sub-class of insects, which he 
terms Zetraptera, in consequence of their 
possessing four wings; whilst another great 
zovlogist$ groups them amongst the Holo- 
metabola, that is to say, the section of In- 
secta, in which the contained forms undergo 
a complete metamorphosis, first from the 
larval to the pupal or chrysalis state, and 
then to the perfect or imago form. 

Now, we shall certainly gain nothing if 
we try to reconcile the arrangements of these 
two naturalists, and say that “the beetle 


* ‘The most prominent fratures by which a true 
insect may be distinguished are—Ist, an external 
horny ese or envelope of chitiie, divided into rings 
or segments; 2nd, three pairs afarty ulated legs, and one 
pair of articulated feelers, and, Srd, usually one or 
two pans of wings. Their life history 1s characterized 
by a more or less perfect metamorphosis from the 
imperfect or larval, through the chrysalia, to the perfect 
or anaje form. 

+ So called from two Greek words, signifying “ a 
sheath ' and “a wing,’ the e/ytre, or wing-covers, 
se1\iny as a sheath for the more delicate membranous 
Wings. 


Cuvier, § Vogt. 
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tribes belong to those insects that have four 
wings, and undergo a complete metamor- 
phosis ;”” for there are not only many insects 
possessing four wings that do nof undergo a 
complete transformation, as, for instance, the 
dragon-fly(Libellula), theant-lion ( Myrmeleo), 
ete. etc., but there are also some which, 
whilst they do pass through the stages of 
larva and pupa, before attaining their perfect 
condition, are only furnished with one pair of 
Wings, such as the common house-fly, and 
various genera of the dipterous or two- 
winged group. 

Without reference, therefore, to any spe- 
cial classification in this respect, we must 
remember that the beetle tribes possess four 
wings. and undergo a complete transforma- 
tion, and must descend to the next speciali- 
zation to which they are subject. In this, 
howercer, all naturalists are agreed, and tlie 
order is universally known as that of Cule- 
optera, from the peculiar character of the 
wings already referred to. These consist of 
the elytre, or wing-cases, and the true wings. 
which, when not in use, lie folded up beneath 
the former. 

Proceeding downwards from the order. 
we find that Cuvier has designated the par- 
ticularsectionof Coleoptera, towhichGyrinus 
appertains, Pentamera, in consequence of the 
last joint of the fovt being divided into five 
segments; but it is the fumily distinction 
(drawn by most naturalists from the move- 
ments and dabitat of the little creature) that 
is most deserving of notice. 

One zoologist* has jesignated the family 
Hydrocanthari, in consequence of their aqua- 
tic habits; others, attracted rather by their 
movements, have bestowed upon them the 
title of Gyrintda,t or Gyronechina,t from the 
rapid gyrations that they perform in the 
water; whilst Cuvier, having distinguished 
the group, order, and sub-class by a reference 

® Burmeister. (Zoological Atlas ) 


+ Vogt (Zovlogical Letters. ) 
‘ ter. ( Zoology.) 


to the peculiarities connected with the feet 
and wings, has, consistently enough, deaig- 
nated the family Palpicornia, from the 
horned appearance of their feelers. 

Notwithstanding these diversities, how- 
ever, in the family titles bestowed ypon the 
group to which the Whirligig appertains, 
zoologists are agreed in designating the insect 
itself Gyrinus natator,*the first name serving 
to denote its geaxs, and the second its spe- 
cies;f and thus we see that, so far as concerns 
its class, order, genus, and species, it has 
been designated alike by systemutic natu- 
ralists. 

So, then, we find that the little creature 
whose beautiful structure we are about to 
investigate, Gyrinus natator, is an insect be- 
longing to the order Coleaptera, or beetles, 
and is included in the family of Hydrocan- 
thari,orGyrinide, thegyratory water-beetles, 
and that it may easily be assigned to the 
highest sub-class of insects, In consequence 
of the perfect metamorphosis that it under- 
goes during its life. 

And now, when we come to examine the 
little Gyrinus, with a lens magnifying about 
fifteen or twenty diameters (Fig. 1), we find 
the comparison with_a sailing craft to hold 
good from the very outset; for if we were 
asked what form it presents, we should at 
once unhesitatingly pronounce it to be boat- 
shaped. In order to give it this external 
configuration, the constrictions usually found 
in the bodies of insects (as will presently be 
e\plained) Lave been dispensed with, and a 
nearer examination of the framework serves 
to show that it is constructed on the model 
best adapted to enable it to effect a rapid 
transit over the surface of the water.t 

The continuous line from the head to 
what may be popularly called the tail of the 
beetle, results from the partial fusion of those 

# The “swuaming gyrators” beetle. 

+ There are seven other known species of Gyrinus 


in Great Britain. 
t As enginerrs would say, tf combines a light 


draught of wate: with great speed. 
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three parte or sections into which the bodies 
of all insects are divided, namely, the head 
(fig. 1, a), the thorax or chest (Fig. 1, 3), 





1 Ite, }, 


of which a portion only is here visible, and 
the abdomen (Fig. 1, ¢), which is almost 
entirely concealed by the elytra, or wing- 
cases. 

Not only are these three parts—the Acad, 
thorax, and abdumen—distinet, and, generally 
rpeaking, united only by narrow constric- 
tions in the insects contained in many other 
orders,* but even amongst the beetles them- 
selves they are frequently well defined.t Io 
Gyrinus, however, they are distinguishable 
only by indentations on the external surface ; 
but, notwithstanding their partial fusion, we 
shall find on each section the appropriate 
organs and members that are usually ap- 
pended to it in insects in which the division 
18 more cumplete. 

Beginning at the head (Fis. 1, a we 


* As, for example, the fly amongat ths Japtera, or 
two-winged insects; the common cabbage buttertly 
ainongst Lepedaplera; the honey-bee in [Tymenoptera. 

+ E.g., the Spanish-fly (Lytta, or Canthanis vesiea- 
foria) 5 the burying-beetle (Necrophorus vexpille). 
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at first sight perceive no other appen- 
dages than a pair of small tufts, situated one 
on either side, in which you will no doubt 
recognize the antenna, or feelers; and even 
these are frequently concealed in a,couple of 
indentations between the eyes, into which 
they can be retracted at the will of the 
insect. 

These are, however (as we shail presently 
find), far from being the only organs situated 
upon the head; but we shall, before pro- 
eeeding to the others, detach one of them, 
ard submit it to a nearer examination, in 
order to make ourselves acquainted with its 
form and structure. 

The antennw do not consist simply of a 
club-shaped member, as a superficial inspec- 
tion might lead us to suppose, but they are 
composed—lst, of a very small basal joint 
(Fig. 2, a), by which 
they articulate with 
the head; 2ud, of a 
large, somewhat glo- 
bular member (4); to 
which is appended— 
3rd, a curious ear- 
shaped limb, fringed 
with long hairs (c). 
From the second of these juints, however, 
there proceeds the clavate, or club-shaped ap- 
pendage (Fig. 1, d), and which consists of 
seven cylindrical rings, very small and nar- 
row at firat, but becoming enlarged as they ap- 
proach the extremity. The whole feeler is, 
therefore. as you see, a somewhat complex 
mechanism, and an examination of the in- 
ternal structure has shown this to be still 
more complicated. 

The purpose for which these antenne are 
employed remains undecided. Some physio- 
logists believe them to be organs of emell, 
others of Acaring, others again of touck ;* 
whilet an Amerivan observer has lately ex- 
pressed his opinion that, in some insects at 


by the 


° 


b 





I Ire 2. 


# Seo “Farthworm and = Honuseefly,” 


author, 
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least, they serve to pilot the creature in its 
movements through the atmosphere.* 

If they serve to pilot our httle animated 
craft, they are, as we shall presently sec, not 
the only appliances situated upon the head 
that are destined for this purpose, and what- 
ever other fanction they may possess, it is 
tolerably certain that they are, strictly 
speaking, feelerz, as their name denotes. 
The mystery connected with them is ereatly 
increased by the fact that they are furnished 
with a vast number of organs of sense, 
visible only with the md of a Ingh micro- 
scopical power, each of which communicates, 
by means of a little nervous fibre, with a 
large central nerve or trank proceeding to 
the brain. 

Unfortunately, our restricted space will 
not admit of these mu- 
nute sc.entific investi. 
gations, however in- 
teresting they may be: 
and we must now re- 
vers? the positron of 
our little swimmer by 


turning it upen its 
back, so ag to dis- 
close its) remarkable 
crol apraratus, a8 it 
istermed (Fg 3. a, 
and Figs { and 5); 


in other words, the 
organs of the mouth 
The character of 
thie apparatus, which 
may at ors bo ae cyn ved with the assist- 
ance of a pucket lens, at the anterior portion 
of the head, shows the litle creature to be 
an animal of prey. Formed upon the typical 
model of the insect tribes, it consists of the 
following parts:—A pair of powerful jaws, or 
mandibles (Fig. 5, a), and a second parr, 
termed the marilla, visible in Figs. 4 and 





* March Namber of the @ Zordoget, op. 655, 
‘On the Femetions of the Antenna of Jusccts, 


Veviot 


~—_. 


—~ 


—- 


Van | 


5, 5. These jaws are ao placed that they 
work horizontally, as may be seen in Fig. 4; 
and attached to the last named we find the 





maxillary palpt (Figs. 4 and 5, c), which are 
supposed to test the character of the food 
befere it 13 tiken in at the mouth. 

Besides the jaws. which, as just observed, 
work horizontally, Gyrinus posseases an upper 
and an under lip, /ebrum and labium ; and to 
the latter. again. there is appended a second 
pur of feclers (Fig 5, @), the labial palpi. 





These lips operate revtical/y, as do our own ; 
, and they, along with the rest of the oral 
| apparatus, are powerfully made, and com- 
| posed of a strong horny substance. 

Leaving for a while the consideration of 
our little insect, let us indulge for a moment 
in a fanciful reflection that has engaged our 
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thoughts in the course of these investi- 
gations. 

You have, no doubt, often pondered over 
the terrible catastrophes to which steam- 
boats are liable, notwithstanding the vast 
number of rules and precautions that have 
been framed and laid down for their avoid- 
ance; but no such ridiculous thought has 
ever entered your mind, as that they might 
be prevented, ifone could only provide each 
vessel with a bowsprit, capable of commu- 
nicating to the helmsman any “ dangers 
a-head,” and a couple of pilots with eyes 
capable of looking in every direction at the 
same time! 

Notwithstanding the absurdity, however, 
of such an idea, when conceived in connection 
with an inanimate sailing craft, we shall find it 
to be perfectly rational as applied to Gyrinus. 
Nay, when we come to examine the con- 
trivances with which our little navigator has 
been furnished for its safety in this respect, 
we shall find them to be far more remarkable 
than either the sharp-sighted pilots, or the 
sensient bowsprit; for it must be rememn- 
bered that not only is the insect compelled 
to steer clear of objects that impede its 
course whilst swimming (in comparison with 
which the passage of the swiftest steamer is 
but a snail's pace), but it has enemies in the 
depths below, and in the heights above, 
whose attacks it 13 necessary to avoid: and 
thus you will see that its pilots must not 
only be able to survey the surface of the 
water, but they must keep a sharp look-out 
above and below, so that the little creature 
may avoid collisions, and escape an untimely 
end, through falling a victim to the pre- 
datory tribes of water or air. 

The antenna, or feelers, already described, 
comprise the sensient bowsprits and commu- 
nicate with the brain, or steersman, in the 
manner already described; and as to the 
sharp-sighted pilots, they are represented by 
the wonderful eyes of the insect, which we 
shall now proceed to examine. 


—— 
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You are doubtleas aware that the differ- 
ence between your own eyes and those of an 
insect consists in the former being two in num- 
ber, each furnished with an exquisitely formed. 
contractile iris, that adapts the eye to receive 
the images of objects at various distances, 
and also suitable muscles enabling it to sur- 
vey the whole circle of vision; whilst the 
eyes of insects, usually five in number, that 
is to say, two compound and three simple, are 
composed of a vast number of smaller eyes 
directed to various parts of the external field, 
but unprovided with any apparatus for regu- 
lating distances, and perfectly fixed and im- 
movable. 

Each of the compound eyes consists, as 
just remarked, of a number of ocelii (little 
eyes, or eyelets), and every one of these is 
again a complete organ of vision, constructed 
upon the principle of our most perfect opti- 
cal instruments (probably long before man was 
created), and presenting evidences of a de- 
signing power which, if there were no other, 
would of themselves testify to the existence 
of an All-Wise and Omnipresent Creator. 

And in no insect is this proposition more 
beautifully and forcibly exemplified than in 
that under consideration; for in most others, 
the ocelli (Fiz. 7, a), constituting the com- 
pound eyes, are collected into the masses of 
a more or less oval form, and as you will pro- 
bably have noticed in the bee, fly, butterfly, 
and some of the beetle tribes, these composite 
masses are placed one at each side of the 
head.* 

In order to adapt our little water-beetle, 
however, to its peculiar habits of life, Nature 
has so arranged that each of its compound 
eyes is divided horizontally. by what is 
termed a sepfumt (Fig. 6, a), into two parts, 


* The ocelli are, in all probability, normally 
round, but become hexagonal in the course of deve- 
lopment as a result of thear agglomeration. 

+ Seplum 18 an anatomical term used to denote 
parts of the body, or membranes, that serve as a 
partition between other parts; such, for example, as 
the septum dividing the nostrils, 
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the one situated on the superior surface of 
head (Fig. 6, 6) and looking upwards to the 





sky, and the other (Fig. 6, c) placed under- 
neath so ag to survey the watery field below. 
So that, in fact, the little creature is, prac- 
tically epeaking, furnished with two scta of 
compound eyes, the one sct destined to warn 
it of the approach of its acrial cnemies, the 
other to guard it from the attacks of its foes 
beneath. 

When these eyes are examined through a 
low magnifying medium. they resemble little 
lentil-shaped objects covered with a bright 
varnish (Fig. 6), but a higher power reveals 





the innumerable hexagonal faucets, or cye- 
lets (Fig. 7, 2’ and 1°), of which they are 
composed. 

The simple eyes (which on other insects 
resemble those of the house-spider) are ab- 
sent in Gyrinus. 

Now, let us suppose for a moment that 
some bird is about making a descent upon 
our little whigligig, the latter being fur- 
nished, as; ou actually find it, with its sharp- 


ee 
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sighted pilots, and those on the top of his 
head we will presume to have warned him of 
the approach of his enemy, how, think you, 
will he effect his eacape ? Not by flight, for 
his cumbrous wings would hardly enable him 
to clude the enemy in his own element; nor 
yet by skimming the surface of the water, for 
the bird, being by far the larger animal, 
would there possess the advantage also. 
“Well, of courac,”’ you say, “it would at 
once dive underwater.” Avery safe expedient, 
reader, and one to which the little insect has 
recourse, as we have found to our great an- 
noyance whilst seeking to provide ourselves 
with specimens. But you must not forget 
that insects are air-breathing animals, and 
the atmosphere is admitted into their bodies, 
not through the mouth as with us, but 
through little punctures in the external inves- 
titure of the body, called stigmata, situated 
between the rings of the abdomen ; hence it 
is conveyed by means of suitably constructed 
tubes (trachea) into every part of the system. 
The question therefore arises, how is the 
little beetle to be supplied with air whilst it 
is immersed in the water ? 

The solution of this difficulty is accompa- 
nied by a lesson of the deepest interest to the 
reflecting observer, for here again we find 
that the end which man has only been able to 
attain after years of thought and labour, is 
accomplished in this little insect in the sim- 
plest and most eflicient manner, without the 
aid of any complicated machinery. If you 
eatch a whirligig and place it in a bottle of 
water, you will perceive that whilst it is per- 
forming its beautiful and rapid gyrations be- 
neath the surface, a little glistening bubble 
of air constantly adheres to what we may 
farniliarly designate ita tail. 

The creature provides itself with this store 
of oxygen by the aid of two little wartlike pro- 
tuberancea situated at the extremity of the 
abdomen (Figs. 1 and 3, 7), these being fur- 
nished with hairs or bristles (se¢@), to which 
an air-bubble adheres when the insect quits 
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the surface. This bubble of air appears to | presently find to be the most remarkable of 
serve for a time as the necessary means of | all its members.* 
respiration, and as often as it needs renewal The true wings usually lie coneealed be- 
the insect rises to the surface of the water, | ncath the elytre, or wing-eovers, as they 
just as do the air-breathing amphibia amongst | are seldom employed for flight, but, when 
the vertebrate animals.* ; occasion requires, the wing-covers can be 
Besides this, there is no doubt a quantity | lifted and the larger membranous wings ex- 
of air always stored up beneath the wing- | panded. Whilst they are in use, the wings 
covers, the peculiar manner in which the | have the appearance represented in Fig. 8, a; 
wings are folded under them causing a kind | but when no longer required, they are folded 
of cellular cavity to be formed, very suitable _ up neatly beneath the elytra, as shown in 
for the retention of air.t Fig. 8, b. The wing-covers themselves, one 
Quite equal in interest with the organs | of which is here depicted (Fig. 8, c), are 
and members of the head and abdomen, and, | covered with rows of punctures, but whether 
if anything, still better adapted to its habits these latter are merely for ornament, or 
| 


of life, are those which we shall find upon | whether they serve some object of utility, 
the thorax or chest, the middle section of the | guch as acration, or lightening the wing, we 


body of Gyrinus. As before stated, the | are unable to say with certainty. 
greater portion of the dorsal, or back-surface Again, the opportunity presents itself of - 
of this section is concealed by the elytre, or instituting a comparison between our little 
wing-covers, the first ring only, upon which | jiving craft and the marine appliances in- 
the head articulates, being plainly distin- vented by man. There is no doubt that some 
guishable (Fig. 1, ). of the most beautiful contrivances have been 
On the ventral, or under-surface, how- perfected by him for the propulsion of vessels 
ever, the three divisions of the cheat (which through the water, but although the marine 
are comnion to all insects) are distinctly trace- engineer might be indignant at the assertion 
able. Ofthese (Fig. 3) the anterior segment, | (unless he remembers who is the Maker and 
called the pro-thorar, serves as a support to | Designer), yet must we state that he has not 
the front pair of legs only; to the middle ' yet been able to approach the same apparatus 
segment, or meso-fhorar, are appended the in our little water-beetle, either for simplicity 
wing-covers on the dorsal, and the second | of design or efficiency in execution. 
pair of legaon the ventral surface ; and the But he has only to contemplate the in- 
hinder, or meta-thorax, bears on its dorsal struments themselves, or to observe the rapi- 
portion the true wings, and on the ventral | dity with which they propel the creature 
side, the third or hind-legs, which we shall through its native clement, and the mecha- 


‘ es nician will be amongst the first to recognize 
Ey, Thewhale,scal porpoise andallan-breath 
ing animals that spend a portion of them time unde the trnth of our statement, and to acknow- 
Water, ledge their perfect adaptation tothe purposes 
+ In referenes tothe diving bell, it may not be out they are intended to fulfil. 
of place here to speculate that gust as man as now able, 
through his knowledge of organu chenustrs, to main- * Tn insects which bave four wings, the arrange- 
tain the “balance of hfe and death in his aquarinm =| ment is the same, excepting that the front wings 
(see Recngative Scresce, vol. a., p. 226), so may he | occupy the place of the elytra of the Coleoptera, and 
at no very distant period render bis control over | where only one pau of wings 18 present, as in the 
Nature subservient tothe support of his own life for a | house fly, these are the anterior ones, the hinder pair 
longer period than he can at present beneath the | being only rudimentary, and assuming the form of 
Water's surface. Such a result obtained from the | Aaltercs, or posers, In all cases, however, the di 
atady of Nature's laws, and practically applied, would | sition of the members of locomotion on the three 
be valuable beyond estimation, sections of the thorax remains the same. 
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. The legs of all insects are, as you probably A striking contrast tothis pair is presented 
know, divided into five distinct segments— | by the third, or posterior, pair of legs, in which 
it, the cova or hip, which is the joint whereby | the cora and the trochanter are very small, 
the limb is articulated with the body (Fig.9, | whilst the yemur, tibia, and tarsus are deve- 
a); 2nd, the trockanter (Fig. 9, 5), the femur | loped into a broad, flattened oar, which forms 
(Fig. 9, ¢), the tibia (Fig. 9, d), and the | the chief instrument of progression (Fig. 
tarsus or foot (Fig. 9, ¢), the last named | 9, pp). 
being sub-divided into a variable number of | These legs are so shaped as to present 
joints in the different insect races. the greatest possible surface to the water, and 
Now let us see how Nature has moulded | to this end, also, the tibia and tarsus are fur- 
these several limbs in Gyrinus, so as to ren- ’ nished on both sides with a fringe of strong 
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der them subservient t> the ends for which hairs which give additional breadth to this 
they are required. The fore-legs, you will , wonderfully constructed oar. 
observe at the first glance, are not adapted But this is not all; to the lust tarsal joint 
for swimming, being of considerable length , there is attached a pair of strong hooks, such 
compared with the rest and with their own as we found on the antcrior members, 60 
breadth, and furnished at the extremity of | that you see Nature has provided the little 
the tarsus (foot) with two sharp claws. insect with a pair of exquisitely formed pad- 
Although ill-adapted for natatory pur- dles, terminated by a couple of pairs of ser- 
poses, however, this pair of legs is well suited | viceable boathooks! . 
for the prehengion of prey, and for progres- | The middle pair of legs (Fig. 9, mp) is in- 
sion over c vjects floating in the water. termediate between the other two pairs, being 
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much shorter than the anterior, but not so 
broad as the hinder pair, upon the model of 
which they are framed. How exquisitely 
perfect is this mechanism, whcreby our little 
navigator is enabled to progress through the 
watery element! How wise must be the 
mind by which it was conceived | 

And now let us for an instant contemplate 
its operation. Imagine the little creature as 


it is performing onc of its gyratory feats on | 





the glassy surface of some tranquil pool, 
coming into contact with an obstacle that 
impedes its course; see with what rapidity 
and precision it scizes the floating object with 
its long anterior legs, first hooking on by ita 
claws, whilst the two pairs of paddles give it 
the necessary impetus in the water; then, 
how the second (or, as we shall call them, the 
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amphibious pair) scrambles after the first, 
also grasping the floating object with the 
terminal claws, the posterior paddles still 
remaining in the water ready for action in 
ease the creature should fail to “land” itself 
by means of the first and second pair, and 
following sluggishly after the manner of a 
turtle’s fins. But the whirligig is essentially 
a natatory insect, and you may now decide 
for yourself whether these limbs are not, in 
common with the remainder of its frame, most 
perfectly adapted to its habits of life. 

Constructed on the best model for pro- 
gression in the water, furnished with a 
sensorial apparatus of the most perfect kind, 
to enable it to direct its course with unerring 
certainty, and to perceive the approach of 
the predatory tribes above and below, pro- 
vided with remarkable appliances that impart 
to it the power of rapid locomotion in, as well 
as upon the surface of the water, on land, 
and in the atmosphere, and filled with an in- 
ternal machinery to keep these external appli- 
ances constantly supplied with motive force 
(just asthe product of the fuel is circulated 
through the body of the locomotive engine), 
s> framed and organized is this insignificant 
little water-beetle, which you have no doubt 
often listlessly watched, as it performed its 
aquatic gyrations, little dreaming of the in- 
terest attached to its structure and habits of 
life. 

And now, one word in canclusion. 

If there were any evidence necessary to 
prove that the Nature of the Deity is supe- 
rior to our own, it is certainly to be found in 
the comparison of these creations of His, 
with the workmanship of mankind. 

Setting aside the mysterious influence of 
life, which is the motive power in ourselves 
in common with all other creatures, and 
which He alone can bestow, the instruments 
whereon it operates are manifestly the work 
of a Superior Being, who has, in deputing to 
us the fulfilment of a portion of His wise and 
infinite scheme in the universe, imparted to 
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us an inventive power and executive influ- strong and healthy intellects, and, we hope, 

ence to some extent resembling His own. pavos the way for that higher stage of use- 
It is the due exercise of these powers in fulness in which all may become perfect, even 

the faithful performance of the trust thus , as our Father in heaven is perfect. 

reposed in us that leads to the formation of Liverpool. James SsMvEnson, 


THE PORTABLE EQUATOREAL. 
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At page 165 of the first volume of Rrczz- by the same means required for ascertaining 
ATIVE SCIENCE, there is a general description the error and rate of the clock. 
of a portable equatoreal. Since the publica- This is almost too simple a matter to 
tion of that description, the writer has had require anything to be eaid about it. If two 
many communications, requesting a more de- plumb-lines be fixed approximately in the 
tailed description of the instrument. It is plane of the meridian, so that a tap with a 
proposed, in the present article, to give a' hammer may adjust one of them, and the 
description sufficiently practical to enable an observer wait till the sun, or a star or planet, 
optician, or a good working amateur. toapply be on the meridian, he will be able very soon 
the principle to practice. to ascertain what object in the Aorizon is in 
For the sake of simplicity, the subject lis meridian: the more distant the better, as 
may be considered under two heads. I, Tie o movement of a few feet on his premises 
astronomical; IT., The mechanical. Two or! will then not throw the mark sensibly out 
three words in reference to the first of these ' for the purpose of using the equatoreal. 
may suflice, m addition to those in the article 2. Supposing the reader to have fixed his 
referred to. mark, he must now so adjust his equato- 
In order to enable an observer to use the real that, when the telescope is directed to 
equatoreal in any way at all satisfactory, it the South mark, the hour-circle index shall 
18 absolutely essential that he should have a read); and if the telescope be placed hori- 
good eight-days’ clock, with a seconds’ pen /u- | zontally, and also directed to tho South, the 
lum. It is also absolutely neccssary that he  deelination-circle index shall read the amount 
should have the means of ascertaining the of declination South, which corresponds with 
error and rate of his cluck by independent | the elevation of the celestial equator above 
means. In order to do so, let him construct the homzon. At my station this 1s 38° 32’; 
a meridian-hne (a description of a simple one but as two minutes of are are not of any im. 
is given at page 353, vol i. of this work). If portance in the use of the instrument, it being 
he possess a transit-instrument, and know all along supposed that the portable equa- 
how to use it, so much the better. toreal is to be used as a finder, and not a 
Supposing the reader to have the means measurcr, I disregard them, and call it 38}, 
of ascertaining the truce Jocal time, we pro- which is also quite as nearly as the smallness 
ceed to show how this becomes one of the of the circles allows the readings to be taken. 
first stepe in the use of the equatoreal. The two adjustments already spoken of are 
1. ¥¢ is essential that he should have a) now (we will suppose) completed, namely, the 
South or North mark. A little thought will southing—so to speak—and the south levelling 
suffice to show how this may be obtained the latter being accomplished by placing an 
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ordinary spirit-level on the outside of the 
telescope), disregarding altogether the line of 
collimation, which the rude character of the 
instrument renders it unnecessary to regard, 
unless it be egregiously large; and then the 
maker should have the instrument returned 
to him. 

3, The next adjustment is to turn the 
telescope so that the hour-circle index shall 
read 6 hours from noon, either way, before 
or after. The declination-circle index must 
now be set to 0 (the equator). The instra- 
ment, being now in the direction East and 
West, must be levelled os it was when di- 
rected to the South. One of the three foot- 
screws will be used for this purpose, as also 
with the southing. The process must be re- 
peated once or twice, as it cannot be done at 
once, unless by accident. After a few trials, 
it will be found that the instrument is ad- 
justed, so that when directed to the South 
and levelled, the hour-circle index reads 0, as 
before stated, and the declination equals the 
co-latitude ; and that when directed East and 
West, the hour-circle index reading 6 hours 
from noon, and the declination-circle index 
reading O, the instrument is level, and there- 
fore in a state of adjustment. In proportion 
to the csre with which these matters are 
performed, will be the probable success in 
getting an object in the field. It must be 
remembered that, although the cnd aspired 
to is ar humble one, viz., that of having one 
particular point in the field of view, a person 
who is careless in adjusting the instrument 
may easily fail in his object by an accumu- 
lation of small errors; for instance, he may 
be foo rough in levelling, and he may be too 
rough in reading the inder. One of these 
would not be an important error. but both 
together may throw the object out of the 
field, and lead to a throwing of the blame 
on the instrument, while it properly belongs 
to the observer. 

4. One or two words more may be sufli- 
cient In regard to the astronomical part of the 
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subject. Say that the equatoreal is adjusted 
so that the observer can direct it to any part 
of the heavens which its construction admits 
of. (We shall have something to say about the 
necessary limits to this under head IL.) It 
only remains to remind him that, with the 
‘‘ Nautical Almanac’”’ before him, and the true 
time in his pocket, he is fully armed for an 
attack on the heavens; and if he succeed in 
capturing a comet, we shall congratulate him. 
With the above-named valuable blue-book 
before him, he will have no difficulty in 
finding when any object whose R.A. is known 
will be on his meridian, and if its N.D. or 
S.D. be also known, at what point he must 
set his declination-circle to find it. He will 
then immediately see, by looking at his clock, 
that the object is so many hours, etc., east 
or west of his meridian; and by setting the 
hour-circle accordingly, he will be able to 
direct the telescope to the required point in 
the heavens. To any one who is not familiar 
with the “ Nautical Almanac” we may remark, 
that the mean time of the southing of the 
first point of Aries is given for every day in 
the year in that Almanac, and therefore a 
very little calculation (reducing sidereal to 
mean time, etc.) will show how long, before 
or after that hour, the object sought for will 
be on the meridian. For instance, suppose 
I want to find Arcturus at 3 p.m. on July 21, 
1861, 1 find the first point of Aries is south 
at th. 4m. a.m. (or July 20, 16h. 4m. astro- 
nomical). Arcturus, R.A. mean time interval 
= lth. 7m., which gives Gh. lim. p.m. as 
the time when Arcturus will be south. At 
3p.m., therefore, he is 3h. 11m., or 47}° to 
the cast of south. His declination is about 
20° north. At 3 p.m., therefore, July 21, the 
declination-circle being set to 20’ north, and 
the hour-circle to 47} east of south, Arcturus 
will be in the field. 

The further consideration of the con. 
struction is reserved for a future paper. 


Witt C. Burpee. 
Observatory, South Parade, Clifton. 
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HOW DO BUTTERFLIES’ WINGS GROW P 


Witt the mioroscopist tell me how butter- 
flies’ wings grow, on emerging from the 
chrysalis case, with so wonderful and steady 


rapidity? This must have passed through — 


many observers’ minds, on seeing that most 
curious process; and various theories have 
been started to explain it. Some have 
thought each little scale expanded in size 
along with the membrane of the wing, by the 
entrance of the air, when breathed by the 





newly unshrouded insect; and others have 
conjectured an actual growth of vegetable- 
hke nature in the whole substance of the 
wing, without, however, being satisfied with 
eo vague an idea. Observations with the 


| 


microscope, for the purpose of solving this | 


interesting point, have shown me something 
of the process, which may be generally inte- 
resting. If wetake a cbrysahs, which by its 
colour and motion gives signs of being within 
a day or two of coming out, it is easy, with a 


littJe care, to remove a portion of the case, just + 


above the wing, as it lies about one-cighth of 
ite future size, ready to be unfurled. This 
can be done quite safely at this stage of its 
progress, without in any way injuring the in- 
sect, or preventing its emerging in full beauty 
a day or two afterwards. 


t 
| 


grown wing, to be themselves already each 
quite of the same full size, but placed so 
much overlapping cach other, that only the 
extreme tip of cach is seen below the scale 
above it. Examine tho,same scales after tho 
creature has been out long enough for its 
wings to be fully spread, and they will be 
found to have been drawn out from under each 
other, so far that much the largest part of 
each is to be seen slid out from under its 





neighbour above it: but the actual size of 
each scale is not at all changed. Tho two 
different positions are somewhat like these 
sketches of what the microscope shows. — 

It seems, then, that inthe chrysalis, cach 
row of scales is simply shoved close under 
the other, taking with it a fold of the mem- 
brane they are attached to; and, at the same 
time, each in the row is pressed closer to the 


‘ one next on either side of itself, so that both 
' lengthways and breadthways they can after. 


wards be extended. By the admission of air 
into the main nervures of the wing, these act 
us springs to extend the membrane; and both 
pull out and draw further apart the rows of 
scales. So neatly are they packed by the 
Great WonpDeR Worxgr, whose pleasure 


, in his works must indeed be intense, when 

Now, examining with the microscope the | contriving and euperintending such delicate 
exposed part of the wing, the little scales | arrangements, whose observation alone fills 
will be forad,* by comparison with a full- | us with delighted admiration. 
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This is but one instance of the curious 
discoveries the aid of the microscope affords 
about butterflies’ wings. Another I will just 
mention—it is the change of colour, which 
such closer inspection sometimes reveals. 
The lovely little orange tip, whose name 
(Euchla) in Greek means “very green,” 
from the exquisite green mottling of the 
under part of the wings, will be found not to 
have one green scale on it. What seems so 
green is a mixture of black and yellow, which 
blend so as to seem green enough, certainly, 
to the unaided eye. 

Perhaps this may be a hint in optics, as 
well as in natural history, 

C. Hops Ropertson, M.A. 
Muckross, Killarney. 
Nov. 9, 1860. 
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METEOROLOGY OF FEBRUARY. 


1 ROM OBSERVATIONS AC HIGHTIELD HOUSE OBSERVATORY. 
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Mean Mean Mean 

Tempe- Tempe- Pres Mean Number 
Year arid re of ace ut Amount of Rainy 

re ane the Air, ©! Cloud. Days. 

Degrees. Degrees. Inches. (O—10). 
1846 .. 492 2. om wo . Of lo 
1847 .. SB8 2. 3H0 2. 29-883 6, 1 15 
1848 .. 433 2. SSS... NZ 7V Qt 
1849 .. 400 .. 371 2. 30-071 60 li 
1850 .. 43:2 2. 306 6. 29°743 6. 67 Ja 
1851 .. 802 2. 85U 2. U0KTL 6. OS 1 
1852 .. 400 .. 33) 1, 2081 6, 62 Is 
1858 6. B20 6. WR 6. 29600 6. 7] wi 
1854... 3OR 2. BBS 2. 80002 2. 61 10 
1855 .. WW 2. Wa . Wee 7) 17 
1856... 415 2. 387-9 1. ROGNG 77 fe 
1857 .. 392 2. 355 1. WROl 6. 70 l4 
1858 .. 352 .. 31-3 1. 20-883 af 4 
1859 2. 421 2. 363 6. wea ow. OT 13 
1860 .. 353 .. 310 ., BOSD 6. OG 17 
Mean .. 38:7 34-4 QN837 65 lt 


The mean temperature of the last fifteen years, 
for February, is 38-7°, the range in the mean tem- 
perature being from 28°4° iu 1655 to 43°3° in 1848—a 
ee ee ae Pie lowest means occurred in 

an > and the highest i 5 
aia : highest in 1816, 1848, 1850, 
The mean temperature of the last fifty years, for 


February, is 88-6", the lowest mean occurnn in 1855 
and'the highest in 1817 (viz., 43°5°). : 


' at Th 
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The mean temperature of the dew-point of the 
last fourteen years, for February, is 84°4°, the range 
being from 26°4° in 1855 to 89:6’ in 1850---a difference 
of 13-2”, the lowest means ocenrring in 1853 and 1855; 
and the highest in 1848 and 1850. The temperature 
of the dew-point was in 1859 as much as 58° below 
that of the temperature of the sir, and in 1847 as little 
as 1‘8; the mean difference being 3-9". 

The mean pressure of the last fourteen years, for 
February, is 20°837 inches at the height of 174 feet 
above the mean sea-level, ranging between 20492 
inches in 1548, and 30 971 inches in 1849 —~a difference 
of (1-379 of an inch (or nearly six-tenths of an inch). 
To reduce these readings to the sea-level, it is necessary 
to add 0°195 of an inch, when the mean temperature is 
as luw as 23°4’, as in 1855; and 0°189 of an inch when it 
13 as high as 45337, as in 1848. On applying this 
correction, the mean pressure, reduced to the sea- 
level for Februury of the past fourteen yeara, is 30°028 
luches. 

The mean amount of cloud, for February, of the 
past fifteen years 1s 6°9; the amount ranging between 
48 as in 1860, and 7-7 as in 1856—a difference of 
21, or a fifth of the whole sky. 

The mean number of rainy days for February of 
the past fifteen years is ]4, ranging between 4 in 1858 
and 24 in 1848—n difference of 20 days. The years of 
but little rain are 1846, 1850, 1851, 1854, and 1858; and 
of much rain, 1248, 1852, 1833, 1855, and 1860. 

February is usually a month with but httle cloud. 

E. J. Lows. 
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ASTRONOMICAL OBSERVATIONS 
FOR FEBRUARY, 1861. 


exces () mer 


Tre Sun 1s in the constellation Aquarius, passing into 
Pisces on the 18th. He rises in London on the ist 
4lm., o2 gie 10th at Th. 20m., on the 20th at 
7h. 7m, and on the 2%th at 6h 40m.; setting on the 
lstat dh. d8m onthe 10th at 3h. 4m., on the 20th at 
+h, 22m., and on the 2Sth at 5h. 8im. 

The time the Sun iy above the horizon in London 
1s on the Ist 9h. 7m., on the 10th 9h. 38m, on the 
20th 10h. 1om.,and on the 2th 10h. 47m. (or th. 40m. 
longer on the 2sth than on the Ist). 

The Sun rises at Edinburgh on the llth at th. 
38m. and on the 22nd at Th. 18m., setting at Edin- 
burgh on the 12th at 4h 54m., and on the 23rd at 
ob. iSim. 

The Sun rises in Dublin on the 7th at Th 40m., 
and on the 1Nth at 7h. 17m ; setting at Dublin on the 
Sth at dh 53m., and on the 19th at dh. 15m. 

Day breaks in London on the Ist at oh. 44m., on 
the 15th at dh. 23m., and on the 24th at Sh. 6m. 

Twilight ends on the 4th at Gh. 49m., on the 16th at 
th. Sm.: and on the 20th at Th. 25m. 

At Edinburgh, the inerease of day un the 4th 
33 lh. 52m.: at Dublin, on the 7th, the increase is 
Lh, 19m 

DD 
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Length of day at Edinburgh, on the 12th, Oh. 18m. ; 
length of day at Dublin, onthe 18th, 0b, 35m., and 
on the 26th, 10b. 80m. 

Length of night at Dublin on the Miat, 18h. 50m., 
and at Edinburgh on the 28th, 13h. Hm, 

The Sun is on the meridian on the Sth at 12h. 
lém, 104.; on the 15th at 12h. ladm,. 24a8.; and on the 
25th at 12h. 18m. 16s, 

The Equation of Time on the Sth is Lim. 10s, ; 
on the lich, ldm. 248.; and on the 25th, )3m. IUa.. the 
equation being addative. 

The Moon ie new on the Ath at Sh. Sm_ p.m. 

Fall Moon on the 25th at 4h, 49m a.m. 

The Moon is at her greatest distance from the 
earth on the lith and approaches nearest on the 26th. 

Mercury is an evening star, situated in the con 
stellation Capricornus atthe beginning of the month, 
passing through Aquarius into Pisces at the end of the 
roonth. He sets due cast at the end of the month, 
and possibly max be visible to the naked eve He 
nses on the Hth at Sh. dém = a.m., and on the Ith at 
6h. 52m. am..and sunths on the [that 2h. itm. pm , 
and on the 2.4b at lh. 12m. p.m. Mercury ts at tus 
greatest eastern elongation on the Vith, mi. EN? 6" 

Venus 18 a morning star, small, and unfavouridls 
aituated for observation. She is attaming her ctr- 
ealar fourm, situated in Sagittarius at che commenee- 
ment of the month, andin Caprtcornns, at the close. 
she is nese the Sun, and at her greatest distance from 
tha earth. Venus rises on the 10th at dh Sto. aan 
and un the 2¢th atoh Jsm. am, seuthiny on the 
10th at LUh, 43m. a.m. and on the 2th at Ph. oon, 
a.m. 

Alars ts an évenine star small in size, and near 
the Sun He is in Preers at the commene mnt of 
the month. and in Aries at the close | Riwimy on the 
Mah atvdidh. tim pom., auloon tee Yoth at Pb ein 
pom: svuthing on the Johat dbo dum pin amd on 
the 2th at Sh. im pom 

Japiter is now pom at trilrant oly ct, aid visibl 
throughont the migl.t | He gill be Poy position to the 
San, and at his near st distance from the earth at 
Sh. dim. pm. onthe With He as an the eo metdiation 
Leo, worth of the star Regulus His greatest appa 
rent diameter will be om the Peabo we. &27. Inopir 
ngesen the Paeh at gh. 52m p.m oacdoon the 2th at 
4h. 3m. p.m. southing en the banat J] th. 29m. am 
and on the Louh at Pib 32m pom, ae ttamg ote thee Dt 
at Th. 43m. aw, anion the Qub at Th Imam, 

Satorn i ap crening star anudis sstucted on the 
constellauon Jas, ands afins objert. Measan opps 
sition to the San, and at has yre at et brillasnes on the 
24th, at Sh. dm p.m., his apparent diameter bang 18, 
the length of the outer mng 45° Lut with only a 
breadth of htde more than 5”. Satarn risen on the JOth 
atGb. ifm pm., and onthe 2th at oh. 3. pom. , he 
onthe on the link at Ub. §4m. am... anion the Jrh 
at 12h 36m. am. setting ov the [sh at 8b. 37m a.m., 
aud on the 2nh at Th. 38m. a.m. 

Uranpe is fatourably situated for observation. and 
is i the constellation of Taurns. He rises on the 
ink at AGh Som. o.m.and on the 2h at 10h. 19m. 


Sareea catalan onal ctr income en nanan and ass nan nde amone aaa 


a.ra.; sonthing on the Ith at 7h. 8m. p.m., and ott the 
20th at 6h. 28m. p.m. 

Qcoultations of Stara by the Moon :—On the 16th, 
¢ Arietis (4th magnitude ) disappears at 11h. 52m. p.m,, 
and reappearsat !2h.47m.a.m. On the 17th, Metepe 
(one of the Pleiades, Sth magnitude) disappears at 
th. 48m. p.m., and reappears at {0h. 48m. pam, On 
the 2th, p. 3. Teonis (oth magnitude) disappears at 
Sh. 18m, p.m., and reappears at Mh. 17m. p.m. 

Eclipses of Jupiter's Satellitea:—On the lst, at 
Ih, 46m. &s, p.m., Ist moon disappears, On the 2nd, 
at Jh. 24m. 17s. aam., 2nd moon disappears, On the 
Sed, at Wh, 44m. 168, p.m., 4rd moon disappears. On 
the Uth, at Sh. bm. dia p.in., 4th moon disappeara. 
On the Oth, at Th. 89m. 438. a.m., Ist moon dis- 
appears. On the 12th. at Rh. 138i. 2s, pm., 2nd moon 
reappears, On the I8th, at 2h. 17m. 24s. a.m., Ist 
Moon reappeara. On the 1th, at Oh, 45m, 53s. p.m., 
Ist moon reappears. On the 10th, at 10h. 40m. Sis, 
pm., Ynd moon reappears, On the Wrd, at Gh. 52m, 
lis, p.m,, ith moon reappears, On the 25th, at 2h. 
Jim 27s nam. fst moon reappears On the 26th, at 
sho30m ots pm, istimoon reappears On the 27th, 
at th 2m tis aim, tnd moon reappears 

The variable sear Algol will be at its least light in 
the evening ap the Ist ath 49m On the 4th, at 
Sh. 47m.; on the 2st at loh 42m, and on the 24th at 
7h im. He shines as a star of the firat magnitude 
for 2 dave Li hours, then duninishes to the 4th mag: 
nittile ano abet hours, and as speedily increases 
avain te the Ist magnitude, 

Stars on the Meridian —On the 4th, Pleiades souths 
at 6h. 39m. dss. pm. On the Sth, Procyon soaths at 
loh 8Im.a%e pom. On the doth, Regulas souths at 12h 
fm sis,am. On the ith Aldebaran soaths at 7h. 
fin. its pum. On the loth Procyon souths at Mh. 48m. 


dis pm On th 1th, Cupella souths at Th. 19m 26a, 
pm On the Psth, 8 Ononis souths at Th. lim. 59s. 
pm On th Ith, B Taun souths at Tho Ipm. és. 
pm. On the 2th, Regnins souths at Wh. §%m 


Siopm Onthe Wlnd a Ornons souths at Th ddm.56n. 
pm Onthe 2érd Soins souths at Sh 2dm 156 p.m. 
Onthe 2th, (Castor souths at Uh 2m o8s.p.m. On the 
ith Procson seuths at Wh. Im. ate. pro On the 28th 
Pollus southe at Mb 2m. 1s6 pm 

Lod powr, 
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THE MICROSCOPIC OBSERVER. 
FEBRUARY. 


Seerenmand ) acmenen 
Liverworts —This order of the Musrales has always 
Leen an abterestiuy one, on acconnt of the wide dis- 
tribution of its genera and apices, the extremely 
simple character of most of then and the interesting 
physiological details they present under the mirto- 
scope Wr have bere the protts iccea wlaich, growing 
wn the same manorr at Lema, form beautifal and 
useful surface planta for aquaria; Marchanta, which 
every young microscopist as eager to obtamn, and never 
need search fur Jung, with Jongermannta, Anthocerotee 
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and Pellis#, all more or less known as important 
families among cryptogamic plants. In their sim- 
plest forms they ate frondose, that is, the structure 
exhibits no proper distinction of leaf and branch, as in 
Anthoceroteea, Marchantiea, Riccia, and Pellie#. In 
the first of these the plant consists of a membranous 
substance, growing on damp ground, and to he dis- 
tinguished from other humble productions of similar 
external appearance bythe following characters. The 
fruits consist of stalk-like bodies springing up irre- 
gularly over the surface of the frond; around the 
base of each of these fruits is a sheath which has its 
origin in the surface of the frond. These fruits split 
longitudinally, and display a central columella, bearing 
spores and rudimentary elaters. In some of this 
family the frond consists of only a single layer of cells, 
containing chlorophyll, but in the next section, Aar- 
chantia, there are numerous layers of cells, an epi- 
dermis investing both surfaces, and stomata on the 
upper of them. The fruits of Marchantia arise out of 
notches in the lobed frond, and each fruit bears on its 
summit a cup variously notched, toothed, or lobed, in 
the different species. The spores occur on the under- 
side of this cup. Hiecta isa form of Hepaticen, better 
known than most others perhaps, because one of the 
most useful and beautiful of the mimute plants used 
in aquaria. In the tank at the cool end of the Crystal 
Palace there are some pans of Iicera, unusually beau- 
tifal, owing to their excellent state of preservation, 
and their continnal and rapid growth. The species of 
Rieeva are numerous, and the most useful are speerfied 
in the “Book of the Aquarium” ‘They all agree in 
having a lubed leaf-hke structure, a distinct mid-nerve. 
and sporauges on very short stalks, or imbedded im 
the substance of the frond. The reticulated upper 
surface of the frond is covered with stomata. When 
the spuranges are imbedded 1n the frond the spores 
are emitted only by the decay of the spurange ; it never 
bursts by any c.ergy of its own. The strictly folia- 
ceous forms of Hepatice@ are all ranged under Jun- 
germanmea, Which have a thread-hke stem clothed with 
leaves imbricated at their bases. In these the sporanges 
spring from the end of the stem, showing an evident ap- 
proach to higher vegetable forms. When the sporanges 
burst they take the form of a cross, owing to the ex- 
pansion of the four symmetrically placed valves , the 
spores are furnished with claters. These characters 
canse the frequent confounding of the Jungermanniee 
with the Mosses, from winch, however, they may be 
distinguished by the peculiar flattened arrangement of 
the leaves. The Liverworts are all freely produced in 
damp soils, on wet rocks, old timber. and on the suriace 
of running streams. To get a supply of subjects of 
his class for study, procure a fuw of the patent cutting 
pots made by Mr. Pascall, West Kent Potteries, Chisel- 
horst, sold also by Messrs. Hooper,of Covent Garden. 
Give the preference to those of from 6 to 12 inches in 
diameter, and have them titted with bell glasses. Fill 
one with half charcoal, then a layer of silver-eand, 
and on the sand a few rough pieces of freestone 
Batarate with water, cover with the bell-glass, and 
place in a moderate light, in the course of a few 


months there will be on the whole surface of stone 
and sand various forms of Liverworts of kinds peen- 
liar to such anidus. Fill another with sour peat, 
taken from pots in which ferns have grown some time. 
The less dramage the better, and there need be but 
little or no ventilation; this will also produce its own 
crop of interesting subjects. Fill another with a 
roixture of chopped sphagnum, broken flower-pots, 
and rotten wood, and leave it also to produee whatever 
forms may give it the preference. A carefully-managed 
collection will form no inappropriate adornment for a 
{able in a study window, and will very well assort with 
ferns and aquaria. The species of Ricria are best 
kept in tall jars containing Valisneria, or in inverted 
six or eight-inch bell-glasses. If consigned to large 
aquaria they disappear in time, and have to be re- 
newed, whereas in small vessels, with other subjects 
of like character, they may be largely increased, and 
will prove useful for exchanges between friends inte- 
rested in microscopic studies. 

PerLeN aND Cotourtn Cents —It may be im- 
portant for microscopists engaged in inquiries re- 
apecting pollen and coloured cells, to be reminded 
that Helleborus lividus, Tussilago fragrans, Bulboeodium 
rernum, Cydoata Japonica and Cornus mascula usually 
blossom in February. They will of course be later 
than usnal this year owing to the late severe weather. 
but may be looked for a week or so later than their 
usual time. 

Hairs or Praxts— The eommon__ groundsel, 
Senecio vulgaris, Dloome during every month of the 
year, and after the severest frosts yonng plants soon 
appear and hasten into blossom, while those that have 
survived the frost will bloom im a temperature as low 
as 35° We may, ther: fore. indicate the groundsel as 
a subject available now for the study of vegetable 
haire These are produced over the whole of the 
plant, and when covered with heavy dew. give it a 
glaucous appearance They consist of two semi- 
evlindrical cells umited along the length of their flat 
faces, 80 a5 to form a tube with a vertical septam, ob- 
servable by means of a cross section. The contents, 
which are expelled when the hairs are placed in water, 
consist of a spiral. fibrous substance which untwists 
and expands to considerably more than the length of 
the hairs by absorption. Similar hairs may be found 
on the seeds of Acanthus, but the spiral fibres are 
unrollable. Other subjects of a seasonable kind are 
the hairs of the ivy, which are stellate and compound, 
and each supported on a short stalk cell. In the 
stove a few blossoms of some of the species of 
Salvia may now be obtainable; the calyx will furnish 
examples of clubbed hairs. The stellate hairs of the 
garden Alyssam, now making its new seasonal growth, 
are exquisitely berutifnl objects, and will remind the 
ohserver of some of the examples of stellate silicated 
erystals from flints and sponges, which have been 
figured in former pages of Recreative Screxce, The 
common dead nettle, Lamium aidwm, is one of the 
earliest plants in sheltered hedges, and will give ex- 
amples of torulose hairs Returning to the groundsel 
we may remark that the pappus has toothed hairs, 
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will most probably fit a considerable number 
of flasks, and will thus amply repay the care 
we bestow upon it. Thus our retort is ready 
for use. 

We must now find something which we 
may convert into a pneumatic trough. This 
oblong American tub, in which I wash my 
dirty glasses and tubes, etc., will answer our 
purpose admirably ; so would the larve hand- 
basin yonder, or the earthenware pan, but 
the oblong shape is most convenient. We 
want a shelf to our tub, and then it is com- 
plete. Here you see I have a small tin-plate 
perforated in three places. This we will 
support on two pieces of hard brick, and a 
very serviceable shelf is obtained (Fiz. 2) 
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We must next find some jars to contain our 
gaa, and these we may procure from the con- 
fectioner. The large and small cake bottles, 
when emptied of their contents, may cene- 
rally be picked up at a tridiny cost, and have 
only to be properly prepired to mahe escel- 
lent gas-jars. We will relict a few clear 
ones froin the “ stuck,” and procecd to grind 
down the mouth of cach till a plate of glass 
is fuund to tuucu ali round, and thus effee- 
tively prevent the esvape of whatever vas the 
bottle may be used to contain (Fig. 3). 
This operation is conducted first un a piece 
of sheet-lead with emery powder and water, 
and finished on another sinular piece with 
Tripoh powder and water. The little squares 
of glass I obtuin frum the glazier’s scraps; 
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Lefore using them as covers to the jars, they : 


must be smeared with n little pomatum or 


Jard. 
‘Lhe few stoppered jura which are found 


t 


RECREATIVE SCIENCE. 


necessary in the laboratory, I purchase from 
the manufacturer. The spirit-lamp we shall 
use directly should be purchased too, but it 
18 very easy to make one out of an old poma- 
tum bottle. Here is one of home manufac- 
ture (Fig. 4). Asmall picce of glass or brass 





tubing is cut off and inserted ina close fitting 
cork. The usual cotton-wick is passed through 
the tube, and the lamp is complete. The 
only disadvantage of a lamp of this hind is 
that it allows the spirit to evaporate, whereas 
the ground glass cap of one in ordinary use 
prevents this. A retort-stand may be bought 
so cheaply that it is not worth the trouble to 
attempt a home-made substitute. 

We have now got together all that we 
require in the preparation of oxygen yas, and 
we shall, duubtleas, be able to manipulate as 
well with these very simple appliances as 
With more elaborate and costly apparatus. 
We nest pound up a small quantity of chlo- 
rate of potassa, and mix with it a little black 
exile manganese, which will serve to keep 
the particles of potassa separate, and thus 
facilitate the excape of the oxygen, After 
introducing the mixture to the retort, we 
put in the delivery-tube and lute it well 
with cummnuen seap, or lhneeed-meal paste ; fix 


"the flask in the rmys of the retort-stand, and 


let the end (4, Fig. 1) of the tube dip into 
the water of the partly filled trough, j°~* 
under one of the apertures in the shelf. 7 

fill a jar under water, and upturn it so that 
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the mouth shall be over the end of the de- 
livery-tube, and then apply heat to the retort. 
We shall soon find the gaa bubbling through 
the water, providing we have no little leakage 
in the cork. We will let a few bubbles escape, 
as the first gas given off is always mixed 
with common air. We apply the heat gently 
at first, by moving about the spirit-lamp with 
the hand, and it is advisable not to drive off 
the cas too rapidly at any stage of the opera- 
tion, or some mishap is likely to occur. The 
impure gas being driven off, we may collect 
as many jars as we require of pure oxyyen. 
See how beautifully it rises through the lim- 
pid water in crystal spheres, and gradually 
fills vessel after vessel! The pris ner 13 re- 
leased from his former bonds, and, though 
invisible, has become a captive again, ready 
to show us his powers and his almost magic 
wonders. 

Before taking away the spirit-lamp, we 
must be careful to remove the end of the 
delivery-tube from the water, otherwise the 
air in the flask will suddenly cool and the 
water, rushing in, will fall on the heated 
material, and probably generate suflicient 
steam to cause an unpleasant explosion. 

We have now prepared several jars of 
oxygen gas, perlaps a few more than we 
shall require ; but this is a precaution which 
the student of chemistry will do well to bear 
in mind, for in spite of every care in mani- 
pulation, he will generally have a few failures, 
and if he does not happen to have a duplicate 
supply, he will frequeutly be unable to per- 
form all the experiments he wishes. But 
before proceeding to experiment with the 
jars of gas, we must understand the nature of 
the changes which have taken place in the 
flask, and led to the evolution of the oxygen. 
We placed in the retort, you may remember, 
chlorate of potash and oxide of manganese. 
Chlorate of potash is a compound of chlorie 
acid (CLO,) and potash (KO), or, in other 
words, of chi®rinc, potassium, and a con- 
siderable quantity of oxygen. When we 
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applied heat, the oxygen was driven aay 
from the chloric acid and potash, while the 
chlorine of the one united to the potassium 
of the other to form chloride of potassium. 
The manganese remains unchanged in the 
retort, ita use being to keep the particles of 
the potash salt apart, and thus allow the heat 
to act with greater effect. 

Let us examine a jar of the gas. It is 
transparent and colourless; it has no odour, 
nor anything in its appearance to distinguish 
it from common air. But let us try a simple 
experiment, aud we shall soon find that it 
has fur more active properties than atmos- 
pheric air. Ilere isa splinter of wood. We 
will light it anl plunge it in a jar of air. 
We see it burns. Let us blow out the flame, 
and insert the glowing spark into the same 
vessel; it grows duller, and will evidently go 
out. We will now place this faint expiring 
lizht into the jar of oxygen. See how 
quickly it brightens up, and, bursting out in 
full flame, burns most beautifully. We may 
e\tinguish and relivht it many times with a 
smal] jar of the gas. 

We will take next a piece of 
charcoal, and fasten it to the end of | 
a knitting-needle with a bit of thin + 1 - 
copper-wire; we pass the needle L t 
througha larze cork, and then ignite 
the charcoal in the flame of a spirit- | 
lamp. We must take care, how- S 
ever, to select a piece of charcoal E 
with a portion of the bark adhering, 
or the beauty of this experiment et 
will be lost. Observe now how rapidly the 
dull glow of the earbon brightens a3 soon as 
it is placed in the oxygen, and how beautiful 
scintillations of brilliant stars shoot forth in 
all directions. The carbon is uniting itself 
to the oxygen in the vessel, and will form 
with it a poigonous compound, known as car- 
bonie acid gas. The light vrows dull again, 
and finally dies out altovether, showing that 
there is no more pure uxygen in the jar. 
We will take out the charcoal now, and try a 
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few other experiments with the gas, which 
we may suspect has replaced the oxygen. 
Let us insert a splinter of wood in full 
flame. Ah! it will not burn in it now, but 
goes out at once; there ¢s carbonic acid pre- 
sent. We will pour in some clear lime-water, 
and notice the result. After shaking the 
bottle for a short time, we find the liquid has 
become milky. This is owing to the forma- 
tion of carbonate of lime, and proves beyond 
doubt that carbonic acid was present in the 
jar as the result of the combustion of char- 
coal in oxygen. 

Our next experiment shall be with a piece 
of steel, which we will try to burn in a jar 
of the gas. We will take off the charcoal 
from the knitting-ncedle, and replace it by a 
couple of pieces of old watch-springs (to be 
obtained for a trifle from any watchmaker), 
straightened out and secured as before by a 
bit of copper-wire. 

The ends of these we will Aeut and then 
tip with sulphur till there is a tolerable little 
ball formed. We must take care in this case 
that there is a small quantity of water at the 
bottom of the jar, lest portions of heated 
sulphur or iron should fall on it and break 
the vessel. We will now ignite the sulphur, 
and plunge it carefully, but 
quickly, into the oxygen. The 
sulphur burns with a beautiful 
blue flame, and is rapidly suc. 
eceded by the combustion of 
the steel-wire in splendid scin- 
tillations. This is a very nice 
eiperiment, and when made 
with care is sure to succeed. 
On examining the bottom of 
the vessel, we find a red- 
coloured substance, which is 
oxide of iron, formed by the 
uni-n of the iron with the oxygen. 

We will, lastly, try the effect of burning a 
piece of phosphorus in oxygen. For this 
experiment we require a small cup aflixed to 
avwirc. This we may easily arrange for our- 
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selves, Wecan either take the needle and 
cork we have used in the former experiments, 
or others especially for this purpose, which 
may, perhaps, be the best plan. We will 
take a common brasa-thimble, and file off the 
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upper half. Thus we obtain a nice little cup, 
which we can fusten to the knitting-necdle 
with copper-wire as before, and our prepa- 
rations are complete. We will now find a 
small piece of phosphorus, about the size of 
a split pea, taking care, if we have to cut it 
off a large stick, to do so under water, or the 
friction may cause it to ignite. We must 
dry the little piece for our experiment be- 
tween the folds of some blotting-paper, so 
that it may not spurt when ignited, and then 
place it in the small cup. We ignite the 
phosphorus by means of a heated wire, and 
plunge it at once into the oxygen. We can- 
not fail to be etruck with the beautiful and 
intense light produced, so strong that the eye 
ean scarcely bear to look upon it. We see 
the vessel has become coated with a white 
substance, which is phosphoric acid, and is 
the result of the union of the phosphorus 
and oxygen. If we would sce this and simi- 
lar experimente to the best effect, we shoulc 
choose the evening for our manipulation 
when the room may be darkened for eack 
experiment. 

Thue have we extracted pleasant occu 
pation and much instruction even from ver: 
homely things, And now, good friend, 
would urge you to try theso Ample exper! 
monts for yourself, and learn that steady an 


RECREATIVE SCIENCE. 


sure manipulative skill without which you 
will be in danger of making serious blunders 
and breakages, putting alike your patience 
and purse-strings to a severe test. Before we 
part, however, let me give you some farther 
information respecting this wonderful sub- 
stance. Know, then, that oxygen is the 
most widely distributed body in the economy 
of Nature. It is present in rocks, and stones, 
and trees, in wafer and atmospheric air, in 
plant and animal, and, in short, forms the 
greater portion of all that we see around us. 
Its livery is a bright red; have you not scen 
it in the crimson stream that threads the 
mazy artericas of your body? or perchance 
you have seen it in the fading leaf at autumn- 
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’ A servant that knows no rest ishe. He 
assists the maiden in making her fire, and 
fans it into a cheerful blaze; he lights our 
streets and houses; he sweeps over hill and 
dale in the zephyr or the whirlwind ; he goes 
down into the depths of the sea, and supports 
myriads of strange creatures there; he sup- 
plies man and other animals with the vital 
air necessary to their existence; he whistles 
in through every cranny to fight with disease 
and death arising from the bad ventilation 
of thousands of English houses; he fills the 
vale with the music of the rippling brook, 
and the beach resonnds with his noisy 
gambols. The foremost he among many 
servants in carrying on the works of Nature’s 


time, or in the rusty coating of the unused ' God. 


sword, or in the reddish tinge of many a | 


broad acre of our land. 


JoHN JONES. 
S. Stafford Educational Union. 


MICROSCOPIC ANATOMY. 


A KNOW# ,DGR of microscopic anatomy can , 


only be obtained by actual dissection. Books 
are useful only as revealing the labours of 
others, pointing out paths for us to tread in 
She pursuit of knowledge, and showing the 
ak means to be used for effecting our ends 
—-an intimate acquaintance with the structure 
of living creatures. We must, by the labour 
of our own hands, place before our eyes the 
actual structures, that we may note their 
forms and relationships, if we desire to know 
their uses, and the purposes they subserve in 
the great scheme of life. By this means 
alone can we ever obtain an approximation 
to perfect knowledge of the wondrous crea- 
tures with which our great world abounds. 
Jt becomes us, therefore, gith our instru- 
ments at command, to bring them into opera- 
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vide objects in abundance, and we may pro- 
fitably employ ourselves in studying their 
simpler structures, as a prelude to the more 
complex organisms of the animal world. 
More especially as the arrangement of parts 
13 In many cases so alike, that the one helps 
us to a readier understanding of the other. 
Thia will be apparent if we take a piece of 
garden rhubarb—the leaf-stalk—and slightly 
boil it in water or dilute nitric acid, to soften 
the fibres that they may admit of a more 
ready division and casier display of its con- 
struction. 

A portion of it being placed on a glass- 


1 plate, which, for the sake of cleanliness, may 


have underneath it a layer of blotting-paper, 
aud fixed in the stage of our dissecting 
microscope, will show us, under a moderate 


tion upon such subjects as may be best suited = power, with light reflected from the mirror 
to further ouf studies. For our yet unprac- through the stage, that it is made up of fibres 
tised hands, the vegetable kingdum will pro- | of various kinds all running in the same 
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direction, from end to end. They may bo Taking oncin each hand, holding them lightly 
distinguished as woody fibre, ducts, and spiral but firmly between tho finger and thumb, 
vesscla. The woody fibre constitutes the somewhat as we hold a pen; we must care- 
stringy portion as the vegetable hasa more fully tear asunder the fibres, washing away 
advanced growth. The ducts are for the all the extrancous matter with the pencil until 
conveyance of the nutritive juices, and the the apiral vessels are left quite clean. They 
spiral vessels for the conveyance of air. or may now be permitted to dry partially, after 
other fluids, but more generally the former. which the membrane may be ruptured by the 
It is to the spiral vessel we will devote our needle, and the fibre uncoiled and drawn out. 
attention, as being the analorues of those The number of threads in cach spiral will 
which play eo important a part in the insect vary in different vessels, and cven in the samo 
world. They have a peculiarity by which vessel will sometimes show isolated rings ; 
they may be at once known. They archollow. while in a third may be plainly seen two 
sometimes cizar-shaped (Fig. 1), sometimes fibres coiled in opposite directions, thus giv- 
ing an appearance as seen in Fig. 3. Other 
vevetables will show a flat ribbon of several 
fibres, neatly laid side by side with a pre- 
ciston that cannot fail to excite admiration in 
the well-arranged mind that loves order, and 
feels a charm in studying the beautiful works 
of Nature. It might be intcresting to con- 
sider the morphology of these vessels, to 
learn the process by which they have been 
formed from a coalition of cells, but this be- 
longs to vegetable physiology—a subject we 
may by and by touch upon more appro- 
priately, in our studies of vegetable life. 
continuous cylinders, but always having a From these forms of ducts or spiral vessels, 
fibre, either single, or as a flat band running ‘ which we have described, there are various 
through them in a spiral direction (Fig. 2), | departures, but the object in all is alike. 
hence their name. <A closer examination will | Plants must breathe as well as animals ; there 
demonstrate the truth of this assertion, and | is, therefore, the same or a similar provision 
further show that it is cuiled between two , for rendering these air passages clastic, that 
membranes, forming aninuer lining and outer they may admit of easy flexure, and pre- 
covering. But we must isulate them, that we | serve a perfect tubularity for the flow of 
may have no doubt about the eristence of the life-sustaining clement. And how could 
this spiral fibre; and unless this Le the ruling | this have been more beautifully and cffee- 
principle in our anatomical studies we may tually provided fur than as it is? Man 
constantly be coming to fallacivus conclusions, | knows not, but gives his silent tribute of 
and fostering the publication of erroucvus | praise, by adopting the same plan whenever 
statements—a system which has done much | he desires to attain the same end. 
to retarc the progress of true knowledge. =, — Spiral vessols in plants are the analogues 
To effect the separation of these spiral ves- of the trachea in insects (Fig. 4), and of 
sls, our mounted needles, straight aud bent, air-pnssaves (Fig. 4a) in animals at large, 
will be very useful. A pair of these, with and the same kind of structure may be 
acamel's-hair pencil, will be all we require. clearly traced in them both. 
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In tho insect world they play a most im- 
portant part. Branching and ramifying in 
every direction, their minute tubes may be 
traced to the ond of the extremities, even 
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through the wings. The need for this ex- 
tended system of breathing-tubes will be 
better understood when we have learned more 
concerning the structure and economy of 
these little wonders. It was with this in view 
that I first drew your attention to these air. 
vessels in plants, because they are more easily 
dissected out, and therefore more properly 
fitted as our first lesson in Microscopic 
Anatomy. We are now prepared to enter 
upon the study of insects. Not as ther 
structure might lead us to an entomvlogical 
arrangement of the different hinds, but purely 
anatomical, though we have an idea that a 
more perfect system might result were their 
physiology and anatomy more clusely looked 
to. The value of such a course is seen in the 

» Which, once regarded as a fish, is now 
classed with mammals. 

There is no class of objects so readily 
obtained, that offer so many poiuts, and have 
80 great an attraction for the microscopist as 
the class fasectu. Nature, in the plenitude 
of her resources, seems in these to have 
grouped together so many wonders, and so 
many beautics, that we hnow nut which most 
to admire, the wisdom that devised the plan, 
or the handiwork of the great Architect. 
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As we contemplate their external forms, 
painted in glowing colours of rainbow- 
splendour, or studded with points of light 
that seem like heaven-born stars, or gems 
from earth’s deep treasury, nor less so in 
those of sombre hue and strange exterior, we 
realize the poet’s words when he sang— 


“Figured by hand divine, there’s not a gem 
Wronglt by man’s art can be compared with them.” 


And when with curious eyes we lift the veil 
and look into the tabernacle of life, we feast 
our eyes on sights so marvellous, organs so 
nicely wrought, and nerves so delicately 
strung, it wakens up our prying propensities, 
and stimulates us to labour. Yet only as we 
calmly study them, apart from the enthusiaam 
of every lover of Nature, can we hope to 
understand why such differences exist, and 
what can be the office of structures so dis- 
similarly formed to those which our every- 
day learning has made us acquainted with, 
as they exist in our system. Are they not 
destined to play a part in the great world of 
life—a part we cannot play 2? Without doubt 
they are as important to our well-being as 
the flowers that bloom. Each forms a link 
in the great chain of life, from which, if one 
were struck, Nature herself would rue. 

As spriag advances, hosts of msects come 
trooping into life. Then we may have our 
choice of subjects for the purpose, but at this 
time of year we must content ourselves with 
such as we can find. We have taken for our 
present dissection the cockroach,* which, 
alas! in this part of England is far too plenti- 
ful fur our comfort. These have been our 
companions in the long winter evenings, and 
have helped to make the time fly so rapidly 
that we have not been cognizant of the ap- 
proach of the small hours, unt:l the fading of 
the tire in the grate has made us feel a chill 
that has waked us up from our studies to seek 
our bed. We have one in our trough, which 
has been previously inunersed in alcohol for 


& Platte orventalis, from Gaicek verb “to hart." 
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a few days to harden him; this previous pre- 
paration is one of the great secrets of success. 
Jts action is the withdrawal of the watery 
particles, which makes them soft and flabby. 
We have pinned him to the wax lining of the 
trough, on his back, the pins passing through 
the wings to keep him steady, and he hes 
covered with water, until the trough is nearly 
full. We will drop into the arm of our 
microscope the lowest-power Jens, arrange 
our lamp and condenser, so that it may throw 
a good light on to the object, and with our 
finest scissors, assisted by the forceps, care- 
fully cut away the abdominal plates, as near 
the sides as possible, making sure that we do 
not lacerate the viscera. This being accom- 
plished, the nervous system (Fig. 5) presents 
itself, its position being 
abdominal. In this in- 
sects differ from ani- 
mals, and in lieu of 
the nervous cord, being 
inclosed in a bony 
canal, it rests upon 
the viscera; all being 
inclosed in an external 
skeleton or coat. which 
is not bony, but formed 
of a substance called 
chitine. The nervous 
cord may be removed 
either in part, or wholly, by cutting away the 
legs, and opening with care the thorax and 
head. Tins implies a greater delicacy of 
manipulation than can be acquired without 
some practice. It will, however, answer our 
present purpose if we remove a small portion, 
and we shall be assisted in our study if we 
place it in a wstch-glass containing a little 
acetic acid and alcohol, which will further 
harden it, and render it more transparent. 

If i* be now transferred to a plate of glass, 
having a shallow cell ground out of its sur- 
face, which may be filled with water, and 
placed under s second power—magaifying 
twenty-seven diametere—it will be seen as 
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represented in Fig. &. At intervals in its 
length there are enlargements. These aro 
termed ganglia, which are usually thirteen in 
number, but the last two being confluent, 
there appears but twelve. They correspond 
to the segments, and from each are given off 
fibres, which run to various parts; one set 
going to the wings, another to the lege, others 
to the antenna, to the eyes, to the mouth, etc. 
The cord which connects these ganglia (or 
little brains) is doublo, and corresponds to the 
same structure in vertebrate animals, though 
there it appears asa single cord, until closely 
examined, when its double structure is clearly 
apparent. 

These cords and ganglia are the origin of 
the nerves of motion and sensation. A care- 
ful search will discover another set of nerves 
—the respiratory. They consist of a very 
slender thread placed on the medium line of 
the ventral cords, dividing below each ganglia, 
where it scems to spring from the angle 
formed by them and the double cord. 

This system may be seen by carefully 
separating the two cords with very fine 
needles, and then covering them with a piece 
of thin glass, having a little fluid inclosed in 
aring of thin sheet-lead, to form a flat cell. 
A somevw hat higher power is needed to get a 
good view of the object, and is best attained 
under the compound microscope, but with 
the single one may be satisfactorily demon- 
strated. The anterior portion of the cord 
shows other ganglia, and the optic and other 
nerves may be made out. 

On either side of this cord, the main 
trunks of the trachea are placed, having small 
branches diverging in every direction, and 
larger ones running outwards to the spiracles, 
of which there is a pair on each segment 
connected transversely. It is difficult to get 
a good view of these openings or gratings— 
perhaps the easiest plan is to immerse a wholo 
insect in olive-oil, and after it has soaked for 
a few hours, to view it with a good light as 
an opaque object. The spiracles, with the 
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trachea connecting them in pairs, may then 
be easily seen ; and if an abdominal plate be 
removed, taking care to sever the trachea 
with the scissors, they may be submitted to 
a power of 400 diameters, and the spiracles 
seen as depicted in Fig. 6. 
Probably, also, the spiral fibre 
of the trachea will be drawn 
out, and demonstrated as a flat 
band of four strands, as in Fig. 
2. Our space will not per- 
mit us to go further into the 
respiratory system which these trachea form, 
or we might show the need for so extended 
a plan of aerial communication as all insects 
have. It must suflice to say that it depends 
upon the absence of lungs, gills, or branchia, 
as we find in other living creatures, and also 
on the peculiarity of their circulatory ap- 
paratus, etc., in which there are no veins. 
This brings us to notice the nutritive 
system, and we shall need frequent recourse 
to our washing-bottle, to remove the fatty 
matters, which otherwise obstruct our view ; 
but at all times we must direct a very gentle 
stream of water upon the object, that we may 
not displace or rupture any delicate parts. 
Cockroaches are omnivorous, and their 
mouth is armed with jaws that are ever ready 
to appropriate whatever comes in their way 
—woollen stuff or leather, animal and vege- 
table substances, even the ashes from the fire- 
grate, are alike palateable. If the thorax 
and prothorax be laid open, we can easily 
trace the course of the «wsophagus (which is 
lined with villi or setx), yntil it dilates into 
& crop, or, as it is better termed, the chylific 
stomach (Fig. 7, a). Opening into the mso- 
phagus on each side, alittle below the mouth, 
are the salivary glands (Fig. 7,5). They con- 
sist of a scries of small sacs, lined with secre- 
ting cells ; the sacs opening into ducts, form- 
ing a long mass, not unlike a bunch of grapes, 
excepting that they are disposed in a layer, 
rather than a roundish mass. The action of 
acetic acid renders their cells very distinct. 
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The chylific stomach has three coats, an outer 
or muscular, a middle, or glandular, and an 
inner, or villous. The muscles are variously 
disposed to give it motion in several direc- 
tions. Acetic acid renders their nucleated 
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structure very distinct. The glands probably 
secrete a fluid for ita lubrication. The inner 
membrane is rugose, and beset with villi, 
which are longer on the ridges, covering also 
the irreyular hexagonal pits, of which it is 
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full (Fig. 8). They are supposed to corres- 
pond with the gastric follicles of animals. 

At the lower end of the first atomach, 
from which it is separated by a valve, is 
placed the gizzard (Fig. 7, c). It consists of 
a strong muscular coat, inclosing a series of 
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teeth, and ridges of a brown oolour, hard 
and horny, usually five in number, sometimes 
six. They are moved upon cach other by 
powerful muscles, which most effectually 
comminute the hardest particles that are sub- 
jected to their action. 

To get an accurate knowledge of its struc- 
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ture, it must be slit open with the fine scissors, | 
(Fig. 10), and soaked fora few days in caustic 
and potass. After being well washed, it may 
be mounted in fluid or balsam. Passing 
downward, we have a second stomach, with 
its cecal (Fig. 7, D) appendages—eight in 
number. These are apparently glandular— 
indeed we have little doubt but that they are 
the rudimentary pancreas. That they are 
not mere prolongations of the stomach 33 
certain from their contents, acetic acid show- 
ing a layer of cells on their inner surface. 
Yet they may be reservoirs for the storing 
up of the chyme. Below these is the large 
intestine, having on each side a knot of 
yellowish tubes (Fig. 7, & E) opening into it. 
They are very numerous and lengthy, and are 
developed into several large lobes and lobules, 
all of them containing cells, and a fluid 
in colour like bile. They are the represen- 
tatives of the liver of 
animals. <A portion 
submitted to a maz- 
nifying power of 400, 
shows, after treat- 
ment with acetic acid, 
cells as depicted in 
Fig. 11, each filled | 





The remaining por. | 
tion of the nutrimental canal may be called 
the intestine, which is usually filled with | 


J ant with biliary globules. { 


matter; at its lower portion thero is 
a dilation of a somewhat globular form, 
the ewcum (Fig. 7, F), its internal surface 
having six ridges covered with glandular 


warta. 


In close proximity to the alimentary 


nary organs. 


Jined with cells, 


are filled with 
germs in every 
stage of develop- 
ment, as seen in 
Fig.12,c. These 
vessels are un- 
ited into two 
bundles. and dis- 
charge their con- 
tents by two 
ducts merging 
into one, by 
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' tube, we find the lining membrano and uri- 
The secreting portions 
of the former (Fig. 12), reproduc- 
tive organs and rudimentary kidneys 
b), are elongated and sume- 
what pear-shaped lobules, having an 
outer and inner coat, the inner one 
and the tubules 
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diameters. ) 


which they are 
connected with 
the exeretory 
pertion = (Fig. 
12, a). 

These in thie 
female = (Fig. 
13), and which 
may be distin- 
~ guished from 


13a) by the ab- 
xence of wings, 
present at this 
stage of our 
Jabours but few 
difliculties. The 
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greatest, perhaps, is in making out the exact 
structure of the ovarics. A reference to 
Fig. 14 will give an 
idea of what we are 
to search for, and 
assist to an under- 
standing of the 
various parts. The 
ovaries are sit in 
number (Fig. 14, a), 
and are attached by 
their anterior ends 
to the covering of the 
back, on the first or 
secondsegment; from 
these the eggs pass 
downwards, through 
other larger sacs, whose glands secrete and 
coverthem with a layer of chitine, which forms 
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the cocoon, but not until they have been fer- 
tilized. The most curious part is theregularity 
with which theae eggs are laid, and the way 
in which the beautiful little box is constructed 
which protects them until the larva are ready 
to issue forth. We suppose each egg to he 
perfectly covered with its envelope ere it 
reaches tho last dilation or cloaca (Fi. 14,3); 
there they arc arranged side by side, and a 
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perfect union of the several portions is 
effected. This is assisted by the 
shape of the cloaca; while the 
septa that are formed by the 
sides of the egys that are in con- 
tact, remain as so many stalls. 
An attentive examination of these cocoons 
(Fig. 15) will, we think, confirm our idea. 
When first expelled from the parent they 
are soft and light in colour, and are carried 
about by the female until they are hardened 
by the air. In this she is assisted by two 
appendages on the under surface of the body 
attached to the last segment, and when the 
time arrives she fastens them in a warm spot, 
and commits them to the world. The larva 
are very like the parent, except in their 
colour, which isa light amber brown, and the 
sercs are not distinguished by wings, being 
alike absent in both. The urinary organs 
(Fig. 7, @ G), in both male and female, open 
into the alimentary canal near its termination. 
They are a series of tubes having bifid 
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extremities (Fig. 16) filled with a white 
substance, which gives to them so marked 
a feature that it is neat to impossible to 
overlook them. If there were any doubt 
about their functiuns ; the fact that we can 
detect within them large collections of crys- 
tals of uric acid would at once remove the 
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doubt. These crystals (Figs. 17 and 18), under 
the polariscope, show all the properties of 
those which are obtained from other sources. 
In the male we have found urate of soda. 

The muscles by which the various motions 
of insects are performed are the most easily 
seen of all their structures, and far surpass 
in number and power those which are found 
in any other class. 

Lyonnett counted more than 4000 in a 
caterpillar. There 
are two kinds of 
muscles, the stri- 
ated and non-stri- 
ated. The striated 
are those chiefly 
concerned in volun- 
tary motion, as 
running or flying, 
etc. The non-stri- 
ated are termed organic, and give motion 
to the stomach, and other organs which are 
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not under the control of the will of the 
creature. 
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Their structare is readily seen by placinga | 


portionona slide with asmal] quantity of acetic 
acid, covering it with 
a piece of thin glass. , 
Its strie, but more @ 
especially its nuclei, 
are rendered more dis- ss 
tinct. These nuclei are [seh 
alike in the striated, Sg 
Lb, and n- 
muscles, a (Fig. 19). 
The circulatory ap- 
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paratus in the cockroach docs not present 
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any peculiar features. Like that of other 
insects, it consists of a dorsal vessel (Fig. 20), 
divided by valves, forming 
one long contractile heart, 
by which the blood, which 
is almost colouricss, is pro- 
pelled, and to which it is 
returned through open- 
ings in the sides of it, 
after having meandered 
through the Jacuna, or in- 
terspaces between the se- 
veral organs. 

The most delicate ma- 
nagement is necessary to 
obtain a good view of this 
dorsal vessel; perhaps the 
best plan is to remove all 
the viscera by washing with the syringe, 
when it will be seen closely connected with 
the muscle of the back. The form is repre- 
sented in Fig. 20, with the muscles which 
retain it in its place. 

We must not pursue this subject any 
further, as it would lead us into anatomical 
studies too abstruse for the young student, 
for whose behoof we write. As he progresses, 
authors eminent in this department may be 
consulted with great advantage, but not to 
the exclusion of individual Jabour, which, we 
repeat, is one of the cssentials to success. 

The best means of preserving the results 
of our Jabour, and fit them for the cabinet, 
ix to mount them in cells constructed with 
rnga of thin sheet-lead. These may be 
readily punched out with a pair of brass- 
tubes having a sharp edge. 

They should be cemented to the glass- 
shide with asphalte varnish, after being flat- 
tened between two pieces of plate-glass. 
When the cement has become quite hard, 
they will be ready to receive the object. The 
preservative fluid may consist of camphor- 
water, coutaining a small proportion of creo- 
sote. Their fragility loads ua to recommend 
that drawings should be made of worthy 
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objecta as soon as they are mounted. To 
facilitate this most fascinating feature of 
Recreative Art, we give the plan with which 
we have been most successful. 

The camera (Fig. 21, a) is fitted to the eye- 
piece of the compound microscope after re- 
moving the cap. It may be readily con- 
structed from a piece of gutta-percha tube 
of the required size, and two inches in length. 
A square of thin glass, a, of the kind used for 
covering objects, is to be placed in it at an 
angle of 45’, and retained in its place by two 
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Wire-rings. On opposite sides of the tube 
two holes, 5 b, must be cut, that we may see 
fairly through the glass. The other end of 
the tube is to be closed either with a cork or 
gulta-percha. 

The microscope being arranged as above, 
and with a lamp to throw the light through 
the object-glass, the object placed firmly 
on the stage, and the camera adjusted, we 
shall have projected on a sheet of white 
paper a magnified image, and with o pencil 
we may trace an outline, afterwards to be 
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filled up by hand. The advantage of this 
camera over that of Dr. Wollaston, is that 
it gives us as good aview of the pencil-point 
as of the object to be sketched, if the paper 
be nicely illuminated. These drawings, if 
surrounded with a black circle so as to show 
on a white ground, will serve as pretty illus- 
trations for a Microscopic Journal, which 
every one who studies this charming science 
should keep, and therein record every obser- 
vation which is made. It will form no mean 
addition to a library, and no small source of 


pleasure after a twelvemonths’ labour. For 
the want of such a plan numbers of valuable 
observations have been lost which might have 
enriched our knowledge, and graced the pages 
of our scientific annals. 

Let us not think our humble labours 
valueless, but ever heeping truth in view, 
strive to aid the progress of science by a 
diligent and persevering search in the wide 
field of Nature, which teems with beauties 
made only to delight the eyes of her lovers. 

Hull, T. Rowney. 


83-4 


RECREATIVE SCIENCE. 


TYPICAL STRUCTURE OF PARASITIC FUNGI. 


Ix our last article (p. 189) we examined the single-celled, while the Puccinia is two- 


lowest forms of the tribe of Fungi. Nothing 
can be of more simple structure and form than 
those little globose plants; indeed, we are 
here at the starting-point, the foundation, as 
it were, of all creation ; for if we examine the 
lowest forms of animals. vegetables, or mine- 
rals, they have the spheroidal shape. In the 
higher and more complicated structures they 
deviate from spherical outlines: or if we 
look into the heavens, we there find that all 
her glorious orbs are, to our perception at 
least. epheroidal ; so that whether we look 
into the ultimate atoms or the grander forms 
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of creation, we see the globose form. It is, 


therefore, a matter of great importance to 
the practical naturalist that he should be well 


acquainted with the primary form; he will . 


see that the simple globose cell of the Uredo 
is Our starting-point in the examination of 
the Fungi. Were he to sclect the Alga 
or Confervie for his investigation, he must 
begin in like manner, and he would find that 
the most simple forms of that tribe are found 
on damp walls, palings, and that they are 
globose, and very similar in structure to the 
Credo we have described. Soalso in animals, 
the lowest forms are eo simple in their strue- 
ture that it is difficult to know, with our pre- 
sent know ledge. where animal life begins, and 
how to distinguish it from vegetable ; but to 
pursue furtherthese diverging. these radiating 
lines, as it were, from the simple cell, is not 
our present object, but to confine ourselves 
to trace up from this point some of the more 
complicated structures of the Fungi, and 
show the gradug! steps of their development. 


{ 
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The pe. :-ehaped form and peduncle of : 


the Uredo saliceti brings us into close con- ' 


nection with the fullowing genus, Puccinia. 
But it will be seen that the Uredo is only 


celled, one placed above the other. 

The name Puceinia is from Puecini, a 
Florentine professor. The genus is composed 
of numerous species, and is found upon the 
leaves and stems of many living plants, in 
various-shaped clusters rising from beneath 
the cuticle or outer skin of the plant on 
which they grow, and by their expansion 
they elevate, and at length burst through it, 
the edges of the cuticle forming the border 
to the little clustera, which are of various 
evlours, as white, red, yellow, brown, or black, 
and to the naked eye look like little heaps of 
minute granules. 

The genus is an interesting one, not only 
as showing the connecting link with Credo 
in the chain of development of the genera, 
but from the circumstance of one of the 
species being found upon the leaves and 
culms of corn and grasses; and when it grows 
in abundance, as is sometimes the case, it 18 
very injurious, fur it greatly weakens the 
plant on which it grows, and deprives it of 
much of its nutritive properties. This 
species is the P. Gramiais (Persoon), and is 
cemmonly called mildew ; it forme small pale 
scattered spots, of an oblong shape, which 
frequently become united into long parallel 
lines, changing from yellowish brown to 
black. Fig. 1 shows a part of the culin and 
leaf of grass, studded with the linear-shaped 
clusters of the Puccinia: a, portion of tlie 
stem slightly maguified, showing the granular 
appearance of the clusters and elevated 
cuticle, forming the border, some parts of it 
entire, others splitting and falling away ; 8, 
different forms of the sporidia, showing their 
two cells clevated upon peduncles, and filled 
with a masa of minute ultimate sporulea. 

The Sweet William, Dianthus barbatus, 
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is an old and favourite flower of our gardens. those represented in Fig.2. When young 
Jts leaves are often, in the latter part of the they are pale, but in an old state they become 
year, found to be more or less covered over dark brown; ibis is the Puccinia lychni- 





with yellow blotches. If these are examined 
on the under side, there will be found small, 
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rownd, or oblong granular clusters, scattered 
and single, or united into circles similar to 


dcarum (Link.), and is found upon various 
plants belonging to the same order as the 
Sweet William. <A pocket lens will show 
that these clusters are found beneath the 
cuticle of the leaf, which they elevate, and 
at lenzth burst, the thin skin of the leaf 
forming a border around the granular-looking 
mass of the Pacefaia,as shown at a. When 
these are seen through the higher powers of 
the microscope, they are as represented at 3, 
formed of two equal or unequal-sized cells, 
one above the other, and filled with a mass 
,of minute granules, the ultimate sporules, or 
| sceds: one of these shows the upper cell 
| collapsed, from having disebarged its ultimate 
sporules, the other cell being sull full of them. 
Fig. 31s another illustration of this numerous 
wenus ; itis the P. polygonuvrum (Link.), and 
1s found upon the leaves of various species of 
| Polygana; the little yellow sori are either 
scattered or crowded together into orbicular 
patches; each litsle cluster is surrounded with 
a pale membranous border. a, whieh is more 
distinetly seen as the Puccinia become 
darker brown, and often black ; 6 shows them 

| as seen highly magrified. 
These illustrations will be sullicient to 
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; make the etudent acquainted with the trile 
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Hypodermii (named from two Greek words, 


signifying beneath the cuticle) ; sporidia free 
of stipitate, springing from beneath the 


cuticle of living plants. 


Great attention has been given, and much 


written upon the growth of those little para- 
sitic Fungi growing upon corn and grasses, 
as we have before mentioned, and experi- 
ments have been made to show how far they 
are injurious to health. Quantities of those 
species, growing upon corn, have been col- 
lected and taken in repeated doses on several 
successive dsya, without producing the 
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slightest derangement or inconvenience. It 
has aleo been given in Jarge quantities to 
fowls, but without producing any injurious 
effects. Neither have men employed in 
thrashing out corn affected with bunt suf- 
fered any ill effects from it, beyond a slight 
cough or anegzing, though tle atmosphere 
in which they worked for hours, and on 
successive days, was loaded with sporules, 
and they must have inhaled and swallowed 
them in vast numbers. It is reported, how- 
evcy, of one species of Uredo, that grows 


upon the common reed, that it has irritating 
properties, and that persons who are em 
ployed in cutting them when the Uredo is 
abundant, are liable to be affected with head- 
ache and inflammation, and swelling of the 
skin of the head and face (probably erysipela- 
tous), and acute inflammation of the bowels. 

We now pass on to the next tribe, Spori- 
desmia (from two Greek words, signifying 
seed and a chain) ; sporidia chained together 
into flocci (filaments), at length free. Tho 
connection between the tribe that we havo 
described and this we shall find very simple ; 
in fact, only a step. In the genus Aregma 
(from two Greek words, signifying teithout 
an opening), the sporidia are attached to 
each other in a club-shaped form, elevated 
on a pellucid peduncle or stalk. 

In speaking of Uredo ruborum, it 1s 
mentioned that the coloured spots upon the 
leaves of the bramble are caused by the 
growth of other fungi besides the Uredo, and 
very commonly on the same leaf with the 
Uredv will be found small but elegant black 
granular clusters, scattered or crowded toge- 
ther, and looking like patches of soot, this 
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is the Aregma bulbosum, Fries (Fig. 4). tia 
more clevated end distinct than the Uredo, 
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as well as being of a different colour. One of 
these clusters is shown slightly magnified at 
a, but if a portion is placed under a high 
power of the microscope, they will be seen 
as at ; the sporules entire, club-shaped, the 
top dark brown, almost black, usually formed 
of four sporidia united together, the upper 
one with an obtuse apex, the peduncle pale, 
pellucid, and swollen at the base in a bulbous 
manner, and formed of two membranous 
tunics. The sporidia are so dark-coloured 
that it is difficult to see the septa between 
them, but by moistening them with a drop of 
tincture of iodine they become more distinct. 
In maturity the sporidia separate from each 
other, are single-celled, and filled with a mass 
of ultimate sporules, and the outer tunic is 
frequently rough, with elevated points. Rose 
leaves are frequently studded over on the 
under side with clusters of A. micronatum, 
Fr. (Fig. 5). A small cluster enlarged is shown 





Fia, 5. 


ata; these highly magnified, as at 4, show 
their club shape, with a terminal point. It is 
formed of five to seven sporidia, and is gene- 
rally rough, with elevated points, and is dark 
brown, almost black; but the peduncle is 
colourless, more slender, and less swollen at 
the base, than the last species. Raspberry 
leaves, both wild and cultivated, in the 
autumpal months, are frequently infected 
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with a species of this genus, the A. gracile 
(Grev.) The leaflet is similar to that repre- 
sented at Fig. 5, but when the little fungus 
is examined, it will be 
seen as at Fig. 6, club- 
shaped and black, ge- 
nerally formed of eight 
sporules, sometimes of 
a less number, and oc- 
casionally only one ; 
it has a longer, more 
acute apex, and the 
peduncle is longer, 
more slender, slightly 
swollen at the base, 
where it forms a cell, 
which contains globose ' 
granules, larger than ;. 
those contained in the 
sporules. What office 
these bodies perform in 
the economy of the plant is only a matter of 
conjecture; it may be the same as stamens in 
flowering plants. 

The elegant forms of these little plants 
can only be appreciated by examination ; they 





Fico. 6. 





are the jewels, as it were, adorning the ma- 
tured or waning leaf, and to the manufae- 
turing jeweller and his craft they are indeed 


RECREATIVE SCIENCE, 





taocking-bird, all of them wear relations of 
our sable herald, who combines all their 
several qualities, and has yet some others to 
distinguish him from them all. 

The most distinguishing characteristic of 
our bird is his raven colour. The whole 
plumage is of pure velvety black, the eyelids 
are orange, and the “orange-tawny bill” is 
as Shakspere describes it, and not “golden,” 
as deecribed by smaller bards. The female is 
very distinct, and may be recognized at a 
considerable distance by the Lrownish black 
of the plumage, and the subdued yellow of 
the bill, which is only two-thirds yellow, the 
smudgy mixture of red and brown with un- 
decided black on the breast, and by her larger 
size. In habit the blackbird is the shycst of 
all our native songsters, though it is a con- 
stant associate of man, never builds far from 
the town or village, is very rarely seen in 
really wild and unfrequented places, but loves 
the rus in urbe, and combines the enjoymenta 
of human society with as much of the pic- 
tureeque as can be had as a corollary. Hence 
though the borders of lakes, and muddy 
streams in thickly wooded countries, are 
places where the blackbird is pre-eminently 
at home, especially if the garden croft or 
woodyard be near at hand; yet in the suburbs 
of London it is one of the most plentiful of 
all the songsters. And here at Stoke New- 
ington they literally swarm in the gardens, 
and build wherever a retired nook offers the 


seclusion of a poll of ivy, or a neglected | 


corner rank with overgrown th and underwood. 


I expect always to hear the blackbird on tlie | 


first of January, but it is rarely that he grects 
us with any other than his harsh note of 
alarm at that season, as, startled during his 
search for the morning meal, he takes his low 
flight throygh rather than over the trees, 
presenti, followed by his mate, who adds her 
is-ra-ra-ra-ra-rath to the complaint of her 
téned Jord. Now here is a moot point 

the blackbird’s history ; do they pair 

5 Sse or for life? Wood observes that 


many remain in pairs throughout the winter, 
and is of opinion that they pair for life. I 
have them in my garden all the year round; 
shy and retiring during late summer and 
autumn, but bolder and more numerous all 
through winter and spring, and it is one of 
our chief delights to watch them and the 
thrushes searching about on the lawn, forag- 
ing in the hedge, and when a fat snail has 
been bagged, hurrying to the gravel-path, to 
reverse the children’s rhyme, by first beating 
him “black as a coal,” in order to make him 
come out of his hole. The thrushes occur 
singly till paired, the blackbirds go about 
two and two, and the rule of their presumed 
niarital life appears to be, one watch and one 
work ; for either the male or the femalo is 
ever on the alert for the slightest sound of 
danger, while the other tugs at an unhappy 
worm, or scrubs amongst the litter for a prize. 
That some blackbirds pair for life is, I think, 
past a doubt, but it is certainly not the rule ; 
for many single birds are to be seen in the 
autumn, and occasionally small quarrels occur 
between these and settled pairs. There is a 
popular notion that some blackbirds remain 
in cehbacy the whole year round, but there 
are no observations on record of a sufficiently 
reliable character to strengthen the idea. 

In the domestic history of this bird there 
is one feature, which we know not whether 
to characterize as a sign of confidence or 
stupidity, and that is the careless way in 
which the site for the nest appears to bo 
selected. Here is a shy bird, which ecuddics 
through the fence, crying as it goes, in the 
unmistakable language of alarm, yet it will 
rear its domestic altar in a pile of faggots in 
the busiest part of a cottage-yard, in a knot 
of ivy close beside the bedroom window, in 
the fork of a holly skirting the garden path, 
and even under the thatch of a bee-shed, where 
the master makes daily visits to give atten- 
dance to the becs. We must conclude that 
the blackbird has a large development of the 
organ of fear, and a deficiency of the organ 
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of caution; certainly there is little art or 
cunning in ita nature, whether we watch its 
movements in unfettered freedom, or in the 
narrow compass of a chamber cage. The 
nest is very uniform in character, and well 
compacted in structure. The outer circum- 
ference is generally formed of small twigs, 
bents, and scraps of fern and lichen ; the in- 
side is lined with finer scraps of grass and 


chosen for their nests, and which I need 
hardly say are, when thus discevered, held 
sacred and secret. No marauding hand dis- 
turbs them here; ‘my neighbours are all 
enthusiastic in encouraging the domiciliary 
visits of the singing people, and they enjoy 
a large area of well-wooded gardens, in which 
there is nod trap set and no gun ever heard. 
It is when the nest is finished that the sable 


oss, and plastered very neatly with mud. ; chieftain pipes his most melodious lay. Then 
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Nest of Blackbird. 


The bin in which I keep moss for potting , it is you hear the “oosel cock" in the full 


purposes in my garden-shed, is visited by 
birds of all kinds that build among the gar- 
dens near, and scarcely a day passes during 
January and the early part of February, but 
some of the blackbirds of the district make 
& sudden departure from the tempting store 
on being alarmed by my footsteps. But by 
quietly watching their visits to this magazine, 
I can track many to the sites they have 


strength of his mellifluous song. His favourite 
place is the highest branch of a pear or poplar, 
close beside the nest. He does not merely 
soothe the partner of his bosom—he carols to 
her such a roundelay as makes the woods ring 
again; he is boistervas in his mirth, for is 
not food plenteous, and there are five 

laid. To hear the song aright the bird must 
be free, the strength of his voice is such that 
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itnecde dilution in the broad atmosphere, 
ahd to hear it in perfection find yourself a 
seat beside a purling atream ina copse hard 
by a village or a cluster of homely cottages. 
The bird is happy, how should we be other- 
wise than happy while rejoicing with him in 
the rapid change that is passing over the face 
of Nature. Never does the blackbird sing 
the same song twice; vou hear repetitions of 
notes, but always ina new arrangement. You 
can never be mistaken that it ts the black- 
bird; yet you cannot recall the shape and 
tenor of the song, as you can that of the 
robin or the chaffinch. But observe how our 
minstrel is affected by the moo'ls of the season. 
From the beginning of March to the end of 
May he is at his best as to fulness and fluency 
of song. During that pericd there comes a 
sudden burst of real summer weather, and 
the blackbird is silenced by the heat of the 
sun. In the midst of this heat there comes 
a smart spring shower, and as if by magic 
the woods and gardens resound again with 
his boisterous flute-mugig. So, a8 the season 
advances, the ousel lides himself, none can 
say where, during the heat of mid-day; but 
as the sun goes down he breaks out again 
with marvellous freshness, evidently fortilied 
by good living and mid-day sleep. But 
the morning is the time to hear him in his 
greatest perfection. Ice loves the dewy hour, 
and from the summit of his favourite tree 
tries all the echoes of the vitlage for a full 
half Lour before a sinzie note of the thrush 
—his boon companiuon—is heard. If sume of 
the folks who shoot blackbirds by the dozen, 
and justify the barbamty by alleging that 
they thin the fruit crop, were to rise at a 
proper hour to observe the habits of this 
haunter of gardens, they would see enough 
of his depmedations among the gardener’s 
enemies, to,convince them that if he is not 
to be respected for his song, he ought to be 
for his services. As a destroyer of snails, 
every blackbird more than pays the gardener 
far whatever fruit he may destroy. 


The ousel is prolific; the eggs usually 
number five, and there are generally two 
broods where the birds remain unmolested. 
The eggs are various in colour and markings. 
The Rev. F. O. 
Morris, in “ Nests 
and Eggs of British 
Birds,” deacribes a 
number of curiously 
marked cgegs, all 
known to be from 
nests of the parden 
ousel ; some of which resembled the eges of 
the starling, some were obtuse at the small 
end, and others exhibited colours very fur 
removed from the typ>. The usual colour is 
dull light blue, or greenish brown, mottled 
and spotted with pale reddish brown, the 
markings being obscure at the larger end, 
where they sometimes form an olscure ring. 

Our eongster is a general favourite asa 
eage-bird. Yet, though when well trained 
and well kept he endures confincment with 
much patience, the inducements to keep caged 
blackbirds are not very many or very strong. 
He is a most ungainly inmate of a cage. 
His great lega sprawl about as if he had for- 
gotten how to use them. With the utmost 
regard to cleanliness, the blackbird can hardly 
be kept clean one whole day through, and then 
the song is too loud to be enjoyed in a room, 
and when put outside the window it is ao 
really different sony to that which he sings 
when enjoying lis native freedom. Suill, for 
those who do like it, there can he no greater 
sin in caging the couse] than eny other bird ; 
and a few words as to treatment may be use- 
ful. I have trained and taught a gieat many 
blackbirds, and always succeeded in the exact 
proportion in which I sought to mect the 
bird's natural requirements. They must have 
roomy cages, a constant supply of fresh pre- 
pared food, plenty of water, occasional treats, 
and means of bathing daily, Let us take the 
several points seriaiim. 

Birds brought up from the nest are the 
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best if they are to be taught tunes, but bat- 
folded birds are the best if required to sing 
their natural notes. If you take nestlings 
in hand, bring them all up with care, and 
when they are all strong enough to fly, choose 
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Some birds I have had have been many 
months becoming thoroughly tume, and the 
process of cleaning the cage caused so much 
plunging and sprawling that the bird invae 
riably bled at the nostrils after the operation. 


those that are darkest in colour and most | In such cases I have taken them in hand 
distinctly marked; but bear in mind that a | myself, and shown how, by using judgmeut 
nestling invariably has tho wing-primaries ; and kindness, such crucl results might be 
brown until aftor the first moult. Sct the ' avoided. A spare cage baited with a meal- 
others at liberty. The food for theso young ; worm or a bit of cheese, was placed so aa to 
birds at firat should be white bread sonked , form a second chamber to the cage containing 


in hot milk, and a little raw beef minced fine, 
and mixed with the bread. 
quarter of an hour at first by 
means of a wooden skewer. After 
aweek feed them every half-hour, 
and very soon they will learn to 
help themselves, and must have 
proper blackbird food. Take a piece 
of crumb of stale white bread and 
grate it fine; take hemp-secd of 
the same bulk, scald it and pound 
it well in a mortar; add the same 
bulk of barl-y-meal, and mix it all 
together. Thisis the staple food I 
use for ousels, thrushes, robins, and 
larks, but for each an addition is 
made as necded. The convenience 
of having such a staplo is, that it 
need only be prepared once a week, 
whereas if milk or meat be used 
as an ingredient, the food must be 
prepared every day. In feeding, 
a little minced beef or mutton may 
be added, a few garden snails will 
always be accepted eagerly, but 2 young bird 
eannot break the shells of large snails, 80 
they must be broken for it unless small snails 
can be obtained. Worms, insects, potato, and 
almost anything from the table, if not salt, 
may bo given, and will be acknowledged with 
thanks in a loud “ tac.” 

The cage for a blackbird should be of tho 
form here represented. The bars in front to 
be of wood, the perches square, and there 

be a bath to fit to the open doorway. 


Feed themecvery , placing the two cages close togehter. 





the bird, that is, by opening both doors and 
Sambo 
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immediatery douneda in aiter the dainty, the 
bath was attached to the door of hia tem- 
porary domicile, and winlo he splashed him- 
self his own cage was got ready for Ins re 
ception for the day, and he was coaxed back 
into it im just the aame way as he was coaxed 
out of it, and the arrangement was comfort 
able for all parties. 

As to teaching, you may do almost anys 
thing with a nestling, according to the ameyné 
of your skill and patience. This bird is 
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naturally imitative, it is the British mocking- 
bird, and will acquire many curious utter- 
ances by self-culture. Mr. Kidd relates 
some very curious stories of blackbirds in his 
own collection, some of which articulated 
words distinctly, and one precocious scape- 
grace took lessons of a potboy, and saluted 
his thaster with “O crikey!" At liberty this 
bird often picks up lessons in the farmyard, 
and has been known to imitate the crowing of 
a cock, accompanied with a flutter of the 
wings, to great perfection. Mr. Wood says 
he has often heard it imitate the cackle of 
hens. If to be taucht to whistle tunes, the 
selected birds must hear as few other sounds 
as possible ; they may for a time take lessons 
together, the tune being piped to them several 
times a day. As soon as they begin to 
attempt it themselves, which they will do in 
a low recording tone, they should be sepa- 
rated, or they may confuse each other, and 
have as much to unlearn as they have learnt. 
Whatever tunes they may have acquired must 
be piped to them occasionally, or they may 
begin, by dropping a note or two, to forget 
them, or introduce variations of their own 
not in the very best taste. But the natural 
song is better than any they can be taught; 
it is rich and mellow, wild and hilarious; it 
thrills the heart, for it is a voice of joy. To 
teach a blackbird is on a par with painting 
the hy and gilding refined gold. 

Among the curious experiences of bird- 
keeping I remember several things worth 
recording of the blackbird, but it is impos- 
sible to afford spate for them now. This and 
the woodlark are both subject to damage in 
the legs, owing to their convulsive plunging 
when alarmed, in the process of feeding or 
eleaning the cages. I had sent to me not 
long since d®hen blackbird which had been 
used as a decoy by a villanous bird-catcher, 
who had put it out daily beside his traps, 
tied by the leg with a piece of string. The 

bird's efforts to regain ite liberty had 
head cecperiina of the tendon from the 
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metatarsal or shank bones, and the bird was 
so Jame that it could only use one leg, and 
when once off its perch was unable to regain 
it, and had to be lifted on by the hand. It 
was painfully tame, and submitted with con- 
fident patience to a bandaging of the leg 
with goldbeater’s skin, and Jived over a year 
in comparative happiness, in the enjoyment 
of all the care and coaxing that could be 
lavished on it asa crippled pet. Mr. Keillick, 
naturalist, of Buttesland Street, Hoxton, the 
| most able preserver and mounter of large 
animals perhaps in Europe, prides himself on 
his skill in administering surgical relief to dis- 
abled birds, and among the subjects operated 
on was a blackbird of extraordinary fine 
song, which had both its legs broken through 
plunging in fright when attacked by a cat. 
By means of thin splints of whalebone the 
bird was propped up, recovered partially the 
use of its legs, but was never able to perch 
again. It lived several years hopping about 
hike a wocden-legged pensioner at the bottom 
| of its cage, and sang gaily to the last. 
{  Albiniem is a common occurrence among 
| blackbirds, and of course most striking and 
remarkable, because a white blackbird is of 
necessity a paradox. Bechstein says ‘the 
white variety is tcell known ; there are besides 
the streaked, the black with a white head, 
and the pearl gray.” Neville Wood says, 
“I have seen a female pied with black and 
white, which was with egg when it was shot.” 
T have scen two jure white specimens: one 
of these was exhibited in company with a 
six-legged pony in a yard in Blackfriars 
Koad, about twenty-five years ago, and was 
declared by its Jearned proprietor to be “a 
white blackbird, the eighth wonder of the 
world, and the astonishment of all the doctors 
as ‘ad ever seen it.” The other I saw about 
three years since when visiting the beautiful 
ornithological museum of Dr. Hobson at 
Leeds. He has also a whito sparrow, and 


several othor bird a)binos. 
Sriatey Hiaserd 
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THE AQUARIUM IN MINIATURE. 


‘Waen I was a child I was presented by my 
father with a small microscope, in those days 
a rather uncommon plaything, and one which, 
although greatly prized by me, I was yet 
not fully able to manage so a3 to become 


membered for many years. In the course of 
one winter, however, being rather at 2 loss 
for amusement, something brought the miero- 
scope to mind, and having searched it out 
and put it in tolerable order (first taking it 


acquainted with all its power. I became also | to an optician, who scarcely condescended to 
possessed of some books not exactly suited | give it a second look, as being of a descrip- 
to a childish capacity, but exciting in me the | tion totally obsolete and unworthy in his 
strongest possible desire to see and know opinion of any restoration, of which in truth it 
more of the wonders therein so glowingly | stood in much necd, the mirror being greatly 
described. I read of “Wheel Animals,” and ' damaged), and otherwise accomplished the 
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Gonium pecio.ale.—N ater fiom a pond on a common 
from which peat 1s cut for finng. A black 
turfy soil. 
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Tiumpit Animalcules, drawn from preservations ag- 
tuched to a prece of decayed leaf. Water from a 
pend with a brook running into it, with water- 
cresscs, ete. A sandy soil. 


‘Globe Animals,” and ‘ Bell Animals” as of | little that could be done in such cireum- 
60 many creatures of a fairy tale, but without | stances, I set about making discoveries. 


conceiving that it could be within the reach 
of an instrument like mine to display such 
marvelloussights. I therefore contented my- 
self with the large animalcules which tinged 
our pond either with a red or greenish hue, 
and which of course were visible enough to 
the naked eye. Aftera time the same sights, 
so often repeated, lost their novelty, and the 
wiloroseope was laid aside and scarcely re- 


Being in the depth of the winter, living 
flowers and dead insects (for I have an utter 
horror of scientific cruelties) were equally 
scarce, and with the ancient instrument in 
my possession I hoped for nothing more than 
a sight of the most -ommon things. It was, 
therefore, as a sort of “forlorn hope” that I 
bethought me of a deep and dirty little pool, 
or rather pié, of water, surrounded by hazel 
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bushes and apple-trees, which completely 
overshadowed it, and which consequently 
filled it during the autumn with both withering 
leaves and decayed apples, a mixture not de- 
sirable to stir up in any way, but which I 
fancied (in my ignorance of its scientific 
valve) might contain something worthy of 
inspection. That it would have done so in 
the spring and summer I knew from the 
swarms of tadpoles, young frogs, water-flcas, 
and whirligigs which colivened its surface 


A cluster of Flotens rul jets attached to sone decased 
substance, the whole rsemiitn g some animal in 
notion, The Wheel Auimalauis from a lead n 
rouf where decayed lc aves lay in amall pools of rain 
water. They were laiger than in the punds, and 
had arch: crimson tint apparently from feeding on 
the red sediment around thru. 


in the warm weather. But it was winter, 
and I really did not expect to find anything 
awake and active at such a scason. Fow- 
ever, I sent fora cup of the afvresaid mix- 
ture for my evening’s amusement. 

One hears ang reads in there days of the 
various powe.s and parts of the noble iustru- 
ments employed by those who are engaged in 
these fascinating pursuits, of object-glasses, 
aniualeule cages, condensers, reflecters, ete. 
My rierosoppe bas apparently only one 


power, and my little aquarium—for I do not 
know its proper name—is about the size of a 
sixpence, having a glass bottom surrounded 
by aring of brass, but without any cover. 
Into this little aquarium I poured my dirty 
water, and there, to ny great surprise, I per- 
ceived that the wintry weather had not 
affected the world of life contained in the 
deep and muddy pool; and there alao, still 
more to my surprise, I found not only things 
visible to the naked eyc, but things with 





Bracliocra and Taree the cuntallana,—Cliefly fiem 
wat hept in a dish Qeonghout the year im a& 
glecuhess oy ex opt the hang a bells, 


which I had been hitherto acquainted but by 
name. How they escaped me in former years 
Ido not know. Having thus once lifted up 
the veil of aninviaible world, I spent evening 
after evening in exploring its curiosities, and 
so captivating did I find the study of these 
living objects that all others appeared unin- 
teresting in comparison. I ought not, per- 
haps, tooffer any of my unlearned observations 
toa scientific periodical, for I knowbut little 
of theso matters scientifically, yet, judging 
from myself, [am led to suppose that remarks 
made by one who lins had no assistance from 
any really good instrument may be inte 
resting to those who possess as little adras- 
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tage themselves, and may afford even more 
encouragement than they can derive from 
the truly valuable information of others. 
The minuter animalecules and the minuter 
parts of animalcules are of course but slightly 
perceptible with such a microscop? ay mine, 
yet what I have secn has produced that feel- 
ing of awo which cannot fail to be awakened 


at the remembrance of a Creator, wlio-e in- 
wn ey eicklus 
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marvellous way, by the formation of beings 
89 entirely out of the reach of man’s unas- 
sisted vision—beings of the most extracr- 
dinary construction, and enducd with the 
most varied powers of action; and what 
scems yet more diflieult of apprehension, 
each with an instinct and even a will of its 
own, as if intellect ((f we may so tern it) 
could be meted out in atoms no less than 
matter. 

The pleasure to he derived froin this littl 
aquarium consists in the sight of ko many 
ereatures engaged in their respective pur- 
suits; for tLe greater part of these tiiry beings 
seem to be very little Incommoded Ly tueir 
removal from the pool to the sixpouny-sized 
glass. Jt is a pool to them, and th y con- 
tinue their search for prey and their sportive 
moveinents without any greater restrant 
than the cirete of brass necessarily eruees by 
confining them toa} be, as it were, instead 
ofan ccean. There is stil rooms for them {> 
wheel around, to dip and cCive. and perforr: 
their customary evolutions, Jtis net, there- 
foro, like seeing a Warzer insect compressed 
or imprisoned for the greater facility of in- 
spection. Sciesve may demand more than 
my little aquarium can afford, but very in- 
structive amusement smny be derived from 
it, free als> from the unpleasant feelin z os. 
casioned by witnersing distrys3 and sutter- 
ing, unless, indeed, such as is caused by the 
habita of the creatures themsclvoa. 

» My first dips into the cup of dirty water 
‘astonished me, but I forget what might be 
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that the muddy sediment resolved itself into 
mossy-looking fibre and miniature roeks and 
boulders, the first of which seemed alive with 
fish-shaped animalcules (Parameciam chry- 
salis), moving about over and under each 
other in all directions, now slowly and now 
swiftly, as they mixed with or were sepa- 
rated from the general crowd. The colours 
iinparted to these transparent animalcules 
hy the microsenpe (gold, and pink, and blue) 
rendered them extremely pretty, and as they 
passed under and were seen through each 
other, crossu ays or endways, their numbers 
caused them to resemble a gay and moving 
carpet of variegated hues. 

Turse animalcules, I may as well observe, 
are not fich-shaped when more closely in- 
spected; it is only their general appearance 
which Iam here deseribing. The bottom of 
the wlass was strewed with many odd-shaped 
tLirgs, such as part of a fly’s wings, or of a 
drowned gnat, or the long feathery appen- 
daves of s me deceased insect; but the most 
observable at that time was the hollow shell, 
or rather whole case, le.s and all, of the 
wat-r flea, which lay like a huge wreck in its 
transparcnt beauty, a broken hull of erystal ; 
and inside this huge case would be four or 
fee of the mimic fish above named, swim- 
ming ebout and exploring its recesses, searcl- 
ing even into the hollow legs, narrow as they 
apreatcd, app-rently for feod, and thus 
preving by comparison their own minute- 
ness ef size. Taen from among the thick 
eres d around a different creature (Xol- 
pele eurudiio) would work its way, with 
aki dicf wimbling motien, an oblong or 
seubshapcd elining thing, with a round 
globe swelin: from the middle of its side 
bricht and transparent; and onward it would 
move end downe ards and twirling unsteadily, 
somewhat like a bey’s top when about to 
ecase its spinning; whereas the sk moved 
more like fish swimming, or darting in @ 


| fish-like manner, and seeming to nibble o6- 
exactly their results. I remember chiefly ; casionally at the sides of anything which 
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took their fancy, or to turn hastily away: 


from whatever was uscless or repulsive. 

It seems strange and wonderful that even 
in these (to human sight) invisible specks of 
life there should be degrees of intelligence 
as among the larger insects or animals ; but 
it certainly is so. Each has, of course, the 
instinct sufficient for its own peculiar well- 
being, but some appear more evidently spor- 
tive than others, and some as exercising more 
choice or, if it may be so called, judgment in 
their actions. Some are of a more ferocious 
and tiger-like character, cruel in their me- 
thod of killing their prey, and seeming to 
enjoy the power of tormenting ; others con- 
tent themselves with at once swallowing 
down the living food, which they draw into 
their cavern-like throats. The little aqua- 
rium was, of course, often emptied and re- 
plenished, and the contents of the cup 
returned to their native pool, so that I had 
constantly new scenes before me. 

After a time I took to making infusions 
of varioua substances, as recommended in 
books on microscopic subjects, and by that 
means secured objects of investigation when, 
from wet weather or other causes, the pool 
was not available. In one point, however, I 
continually failed ; it was in producing any- 
thing of the Amaba kind, according to a 
method I had seen described in some peri- 
odical, viz., the soaking of a picce of raw 
meat in water. I have tried this plan more 


than once without success, and only on one | can understand ?” 
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occasion was I so fortunate as to find an 
Amaba in the water, either of a different in- 
fusion or of some pond, I forget which.* I 
did not then know the name of this atrange- 
looking animalcule, and therefore paid less 
attention to it than I should otherwise have 
done. I have never since succeeded in find- 
ing another. The many evenings I have de- 
voted to these interesting investigations, and 
the various little scenes I have witnessed 
going forward, in the space of a sixpence, 
among creatures for the most part invisible 
without the help of the microscope, have 
caused me to think that they may be worth 
noting down for the amusement of others—I 
cannot say for the advancement of science, 
since, as I before observed, my remarks are 
only those of a learner. The most inexpe- 
rienced eyes can, however, sec in these things 
the workings of Almighty power, and the 
most unlearned writer who can describe them 
will hardly fail to awaken in the minds of 
thoughtful readers some sense of the unap- 
proachable wisdom of the God who ercated 
them, and who provides for every unscen in- 
dividual among them the means of preserving 
and of enjoying its existence. Before such 
marvels the spirit of the observer seems to 
fall prostrate in the presence of Inconceiv- 
able Deity, and is constrained to exclaim 
with Job of old, ‘‘ Lo, these are parts of his 
ways; but how little a portion is heard of 
Him! But the thunder of his power who 
M.G.C. 


THE ANECDOTE HISTORY OF PHOTOGRAPHY. 
COLLECTION IV. 


Puaotocraray on Woop.—A process has 
been brought ott in America for photograph- 
ing on wood imstead of drawing by hand. 
The surface of the wood is so prepared as to 
be sensitive to light, and the image is im- 
pressed on the block in the ordinary way. 
Thoy'are rather faint productions, bat it is 


“hoped by improved processes to produce them 


with the vigour and strength of Indian ink 
work, and by aid of them facilitate the pro- 
duction of illustrated works and newspapers. 
Since the date of this invention, Herr Paul 


® River water kept a long time will generally pro- 
duce then,—Ep, 
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Pretach has succeeded in the production of 
blocks for surface-printing by means of photo- 
graphy alone, aided by chemical reagents, 
but wholly dispensing with the assistance 
of the graver. Specimen prints from these 
blocks were published in the “ British Jour- 
nal of Photography,” and the “ Photo- 
graphic Journal” of November, 1860. 

Sun EncravinG oN MARBLE anv LitHo- 
@RaPHic StonE.—Tho ornamentation of 
marble and stone with designs engraved by 
the photographic process for architectural 
decoration, is due to M. Niepce de St. Victor. 
He lays his heliographic varnish on the 
marble or stone, and obtains impressions, 
either sunk or raised, and considers that the 
process may be made of service to architects 
and to workmen in the production of clock- 
stands, pedestals, papcer-weights, and mantel- 
picces. He uses fine black marble, yellow 
or blue calcareous stones, Carrara marble for 
mosaics, and Judean bitumens. Images of 
natural objects may also be obtained on these 
materials by placing them properly prepared 
in the camera. 

Carico Printine By Paorocrarny.—A 
process has been discovered by M. Persoz, 
Professor of Chemistry at the Conservatoire 
des Arts et Métiers, for applying photography 
to the purposes of calico-printing, and by 
means of which the important branch of the 
art known as positive printing may be con- 
ducted without recourse to the precious 
metals, or any expensive chemical compound. 

PooToGRAPHY APPLIED TO WatTcHEs, 
Drats, anv Ciocks.—Photography applied 
to watches, dials, and clocks, for giving the 
hours, minutes, and seconds with precision 
on white or tinted opal glass, and for printing 
artistic designs on such dials, is due to Messrs. 
Glover and Bold, of Liverpool. They are 
also rendered susceptible of receiving colours. 

PHoroerarys oF Parrgrns anp Anti- 
ergs or Satz.—Photographs for commercial 
purposes of patterns for exhibiting to pur- 
chasers are not uncommon, enabling the com- 


mercial traveller and others to dispense with 
a heavy load of samples when visiting their 
customers. 

PHOTOGRAPHY UNDER Warer.—A pho- 
tograph has been taken of the bed of the sea 
in Weymouth Bay, by Mr. Thompson. The 
camera was placed in a box with a plate-glass 
front and moveable shutter to be drawn up 
when the camera was sunk to the bottom. 
The camera being focussed in this box on 
land for objects in the foreground, at about 
ten yards, was let down from a boat, car- 
rying with it the collodion plate, and the 
shutter raised and the plate exposed for ten 
minutes. The box was drawn up and the 
image developed was of rocks and weeds; 
but the great advantage anticipated to be 
derived from this application of the art, is to 
obtain a knowledge of the condition of piers, 
bridges, piles, and structures under water. 
A specimen of submarine photography may 
be seen at Lloyds’ Aquarium Depot, 19 and 
20, Portland Road, Regent’s Park. 

PHOTOGRAPHY AND VEGETABLE Puyst- 
oLocy.—M. Ville, in his researches on vege- 
tation, has followed out the growth of corn 
from several countries, cultivated under cer- 
tain conditions, so as to establish comparisons 
between the different grains. He has made 
a collection of photographs that illustrate 
these harvestings, and, taken on the same 
scale, these proofs give at a single glance a 
view of the results obtained, and show the 
minutest variations. 

PHotocraPus oF Rattwar AccipRrxts. 
—It is now by no meansan uncommon custom, 
on the occurrence of a railway accident, totake 
photographs of the scene of the disaster, and 
of the exact position of train, and carriages, 
and debris, to enable juries and the govern- 
ment inspector to arrive at a clear compre- 
hension of the catastrophe. On the cocasion 
of a late fearful accident on the North Kent 
Railway, photographs of the line and signal 
posts, with the position of the trains that 
came into collision, were taken by Mr, Heard, 
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and tended most materially to elucidate the 
cause and effect of the disaster. 

ADAPTATION OF THE ProroarapHic Ant 
To StarneD Grass.—This is another interest- 
ing adaption of the art to industrial service. 
The process adopted by Mr. M‘Innes is to 
execute the photograph as usual on paper, 
and by transparent gums or varnish transfer 
them to the glass, thus giving all the cflect 
of etching or drawing upon glass. Mr. 
Corey’s plan is to apply the enlarged pho- 
tograph to the pane of glass in the window 
without ornament. Mr. Forrest takes a 
square of ruby glass, the inside size of any 
of the windows of a house, and makes a draw- 
ing of the scroll-work, or other pattern, to 
surround the photograph, covers the outer 
edge of the gluss with black varnish, ex- 
poses the bare surface of the glass, surrounds 
it with a bank of wax, and pours on it fluoric 
acid. The colour of the glass being entirely 
external is soon eaten away and the white 
substance of the material laid bare, pre sent- 
ing a perfectly transparent copy of the pat- 
tern, the photograph being plaecd in the 
centre dyeing. The tissue to be printed is 
impregnated with a solution of bichromate of 
potass, and then exposed to light with the 
pattern superposed in a specics of pressurc- 
frame. The parts acted on by light assume 
a pale-red tint of avery permanent character. 
This tint is susceptible of becoming a mor- 
dant, and of causing the various dyes in 
which the fabric may be immersed to adhere 
to it. 

Pontgaits oF Paize Catriu.—The prize 
animals at the azricultural show at Paris 
were all photographed by M. Tournachon at 
the desire of the French Government. Por- 
traits of the best animals, from all countries, 
were thus obtained, and copies of thein sent 
through the provinces so as to familiarize the 
agriculturists of France with the shape and 
form of the best specimens of breeds of cattle. 

Ovateus Appiication or NirgarTE oF 
Brvb2 rox Buens.—Dr. Willbank, of Phi- 


ladelphia, states that he has used nitrate of 
silver in solution, such as is used for photo- 
graphic purposes, as an excellent application 
for burns and scalds, protecting the inflamed 
surface, subduing the pain, arresting dis- 
charge, changing the claracter of the inflam. 
mation, and causing a speedy cure. Dissolve 
twenty to forty grains in an ounce of water, 
and apply with a camel’s-hair brush. 

Wuat is A PHotocrau P—The term pho- 
tograph implics the means of production. 
The term photoyram is the production itself, 
just asin the synonymous case of the words 
telegraph and telegram. The term “ photo,” 
however, for brevity, is the one in common 
use among }hotographic artists. Translated, 
the term, derived from pho/o light, and gram- 
maa message, signifies a mcssage, or writing, 
or image by light. 

Prorocrarus or CorourEp PERsons.— 
The photographs of coluured people are re- 
markably effective, from the fact of the 
ebsence of those strong shadings of the 
featurcs that frequently, in some of the best 
photographs, disfigure and give a harsh ex- 
pression to the face, while, on the other hand, 
the lignis and whites come out in charac- 
teristic relief. 

Tur Burnine or tre Nationa Da- 
GUERREOTYPE GattrRy, New Yorxr.—This 
gallery, which was destroyed by fire, con- 
tained the likencsses of the most distinguished 
citizens of America, and most of them being 
deceased, there was no duplicate of the like- 
nesses left. On looking over the ruins, where 
all seemed a mass of ashes, coals, melted glass, 
brass, copper, and silver, the only photograph 
said to be found perfect was the one of the 
celebrated John Quincy Adams. 

Tar Homan Eye anv i173 SimM1mtapity 
To THE PHoroaRarnoic Camerna.—The eye 
lias its Jens and its dark chamber. The walls, 
so to speak, of this dark chamber are con- 
structed so as to absorb light; but when 
the light is very strong the pupil con. 
tracts, in the same way that a stop is put 
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before the lens of the camera.to diminish the 
chances of reflection from the interior sur- 
faces. ‘The image of things is thrown on the 
retina and interior of the eye, just as the 
imdge is by tho lens on the plate or paper on 
the camera, or on the Daguerreotype plate. 
Indeed jt has been concluded by doctors in 
America, that the last image formed on the 
retina of the eye of a dying person remains 
impressed upon it like the image on the pho- 
tograph, and that of the last cbject seen by 
a murdered person was his murderer, the 
portrait drawn upon the eye would remain a 
fearful witness in death to detect him and 
lead to his conviction. Dr. Sandford, of New 
York, reports that he examined the eye of a 
murdered man at Auburn by incans of the 
microscope, and found impressed on the 
retina the rude, worn away figure of a man, 
supposed to be the assassin ! 

PxHotogRaPys oN Woov.—The engraver 
now takes his portrait or landscape on wood, 
and then cuts it out with every faithful 
finish. It was at first thought that the 
chemical ageuis required to rendcr the wood 
sensitive would destroy its fibre; but this 
is not the case. 

PHOt10-LITHOGRAPHY, on PHoTocrarny 


er 
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on Stons.—To produce pictures on litho- 
graphic stones, by the action of light in the 
camera, has been found to be a very difficult 
process; but Dr. Halleur, of Berlin, and 
others, have succeeded in producing portraits 
on that material very successfully. The pro- 
cess adopted is to treat the stone in the usual 
way, to give it the grain required for a fine 
crayon tracing. It is then saturated with a 
weak neutral solution of oxalate sesquioxide 
of iron. It is thus made sensitive to light, 
and in order to develop the picture and fix it, 
a solution of carbonate of ammonia is poured 
over it. Mr. Macpherson has also succeeded 
in obtaining photo-lithograplis. 
ProToarRarus oF THE Ruins oF THA! 
Tower oF Baset.—The French consul at 
Mosul recently sent home an account of a 
discovery so astonishing, as to render the 
photographic views and vouchers that accom- 
panied it, necessary as confirmations of its 
truth. The discovery was that of the ruins 
of the Tower of Babel, and the photographs 
exhibited the remaining two stories of this 
once marvellous structure; the bricks ce- 
mented with bitumen, and bearing inscrip- 
tions upon them, which, when deciphered, are 


expected to confirm the accounts of Scripture. 
C. M. Arncugr. 





NOTES ON THE DIAMOND. 


Tuer diamond is a crystalline mineral, which, 
on account of its extreme hardness and un- 
surpassed lustre, has always been considered 
the most valuable of the precious stones. 
The natural and essential properties of the 
diamond, which exhibits but a single refrac- 
tion of the sun’s rays, are transparency and 
brilliancy. It has been proved, by Sir Hum- 
phry Davy and others, that notwithstanding 
it is the hardest of all known solids, it con- 
sists solely of carbon, being, in fact, crys- 
tallized charcoal. When heated, without the 
contact of air, it undergoes no change, but if 


ignited in contact with it, it is totally con- 
verted into carbonic acid gas. There are two 
kinds of diamonds, the orierftal and the oeci- 
dental, or Brazilian, the former of which is 
the most highly prized ; they are either colour- 
less or of a yellowish, bluish, greenish, or 
rose-red tint, and are transparent or translu- 
eent. <A black variety las recently been 
found which is entirely opaque. When quite. 
pure it is as transparent as a drop of the 
clearest water, in which state it is called a 
diamond of the first water; and in proportion 
as it falls short of this perfeetion, it is said to 
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be of the second, third, or fourth water, till 
it beoomes a coloured one. 

The matrix in which diamonds are found 
imbedded, is generally composed of broken 
and rotted fragments of quartz, and they are 
all obtained by the process of washing. The 
stones and rubbish with which they are mixed 
are first thrown into a cistern containing 
water, having a cock and aplug at the bottom. 
The lumps are then broken, and the dirty 
water drawn off till the stones are washed 
clean. The sand and stones which remain 
are then carefully examined in the sunshine, 
and so clever are the searchers in this busi- 
ness, that tho smallest stone cannot escape 
their notice, and the rays of the sun being 
reflected by the diamond greatly assists them 
in the work. The finest are, of course, re- 
served for ornamental purposes, but great 
quantities of the coarser kind are reduced to 
powder for the purpose of cutting and polish- 
ing other precious stones. The pencil dia- 
mond, used in cutting glass, is a small frac- 
tured piece of diamond, the part used being 
of a trapezoidal shape, weighing about the 
sixtieth part of a carat,* and is set in a wooden 
handle. Being the hardest of all known sub- 
stances, it can be polished only by the friction 
of portions of the gem itself reduced to pow- 
der, and can only be cut or worn down by 
rubbing one diamond against another, hence 
the common expres¥ion of “ diamond cut dia- 
mond.” Its specific gravity is 352. The 
principal localities in which diamonds are 
found are in India, Brazil, and Borneo ; they 
are also found in Siberia and Africa. ° 

The different sorts of diamonds are as 
follows :—J2ough diamond ia the stone as it 
is taken from the mine; rose diamond is that 
which has a flat base, terminating in a point 
above ; the fable diamond is that which has 
a square fce*’at the top, encompassed with 
four lesser facets; the brilliant is that which 
is gpt into flat faces,at the top and bot- 
tom, and whose table, or principal face, is 

‘ggg, & Gxbat is equal to 3°166 grains troy, 
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parallel with a line through the broadest 
part of the stone. The diamond is always 
found in detached crystals, whose primary 
form is the octohedron, but which presents a 
variety of modifications, leading from the 
primary octohedron to a rhombic dodecahe- 
dron. In some crystals the planes are all 
curved. : 

The finest ever known was the Koh-i- 
Noor, or mountain of light, exhibited in the 
Great Exhibition of 1851. It weighed 118), 
carats, was of the very purest water, and was 
valued at £1,500,000; but it was afterwards 
reduced by cutting into 10233 carats, Its 
present worth is supposed to be about 
£83,240. It is in the possession of Queen 
Victoria. The largest diamond ever known 
belonged to the King of Portugal; it was 
brought from Brazil, weighed 1680 grains, 
and although it was not cut or polished, it 
was valued at £5,644,800. That in the Rus- 
sian sceptre weighs 193 carats, and cost 
£104,167. The most perfect and beautiful 
diamond ever known is a brilliant. It was 
brought from Malacca by a gentleman named 
Pitt, was cut in London, and afterwards sold 
to Louis XIV. for £130,000. It weighed 189 
carats. 

The full-sized diamond is of more value 
than a hundred thousand times its mass in 
gold; it is the most cherished property and 
the proudest ornament of kings; the most 
highly prized and the brightest jewel in the 
chaplet of beauty, and yet it is (using the 
language of a recent author) but a lump of 
coal, which heat reduces to a cinder and dis- 
sipates into that insalubrious gas which as- 
scends from the most putrid marsh and 
bubbles from the filthiest quagmire. 

Bradford. Tros. ALLEN Biyra. 
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AzoToNE is the companion of ozone, and 
is so named by Prof. Schenbein. It has not 
yet been obtained in an isolated state. It is 
present sometimes in fluor-spar, and is the 
cause of its occasional peculiar odour. 
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METEOROLOGY OF MARCH. 


FROM OBSERVATIONS AT HIGHFIELD HO@SE OBSERVATORY, 
s omemencee () meme 


Mean Mean 


Tempe- Tempe- eins Mean Number 

Year, ‘ature ratureof op of Amount of Rainy 
* ofthe theDew 4, air, Of Cloud. Days. 

Air. Point. : 
Degrees. Degrees. Inches. (1—10). 

1846 .. 485 6. 1. — ap OF wD 
1847 .. 49°7 .. 385 .. 20°708 .. 45 .. 15 
1848 .. 43°0 .. 883 .. 20°83 .. 79 1. Qh 
1849 .. 41:4 .. 371 .. 29933 .. 70 .. 12 
1850 .. 40°00 .. 35:2 .. 80020 .. 52 1. 5 
1851 .. 436 .. 373 .. 20587 .. 73 1. 18 
1852 .. 408 .. 354 .. 80056 .. 62 .. 6 
1858 .. 87:9 .. 353 .. 29808 .. 68 .. 16 
1654 .. 43°7 .. 3872... 80355 .. 59 6. OS 
1856 .. 3870 .. 319 .. 29529 .. Td .. 16 
1856 .. 892 .. ad4 .. 80117 .. 80 .. 7 
1857 ., 414... 85°99 .. 20681 .. &7 .. 20 
1858 ,, 422 .. 308 .. 20724... S4 .. 10 
1859 .. 453 .. 896 .. 20°720 .. 73 .. 16 
1860 .. 405 .. 371... 20°5838 .. 78... 8 
Mean.. 414 .. 364 .. 29°818 6°8 14 


The mean temperature of the Inst fifteen years, 
for March, is 414°, the range in the mean tem- 
perature being froma 37 0° in 1855 to 45°3? in 1859—a 
difference of 88°. The lowest means occurred in 
1858, 1855, and 1856; and the highest in 1846, 1847, 
1848, 1854, and 1859. 

The mean temperature of the last fifty years, for 
March, is 42°1°, the lowest mean occuring in 1845, 
viz., 35°6°, and the highest in 1822 and 1830, viz., 
46'6°——a range of 110°. 

The mean temperature of the dew-point of the 
last fourteen years, for March, is %36°1°, the range 
being from 31°9° in 1855 to 89°6° in 1859—u difference 
of 7:7°, the lowest means occurring in 1855 and 1856; 
and the highest in 1847, 1818, and 1859. The tem- 
perature of the dew-point was in 1504 as much as 6 5° 
below that of the temperature of the air, and in 1853 as 
little as 2°6°; the mean difference being 5:0°. 

The mean pressure of the last fourteen years, for 
March, is 29°818 inches at the height of 174 feet 
above the mean sea-level, ranging between 29°529 
inches in 1855, and 80°155 inches in ]85 {—a difference 
of 0°626 of an inch (or above six-tenths of an inch). 
To reduce these readings to the sea-level, it is necessary 
to add 0°191 of an inch, when the mean temperature is 
as low as 37°0°, as in 1855; and 0°188 of an inch when it 
is as high as 45°3°, as in 1859. On applying this 
correction, the mean pressure, reduced to the sca- 
level for March of the past fourteen years, is 30-007 
inches, 

The mean amount of cloud, for March, is 68 
for the past fifteen years ; the amount ranging between 
45 ag in 1847, and 8-7 as in 1857—a difference of 
42, or four-tenths of the whole sky. The years of least 
cloud were 1847, 1850, and 1858, and of most cloud, 
1848, 1856, 1857, and 1860. 


The mean number of rainy days, for March, of 
the past fifteen years is ]4, ranging between 5 in 1850 
and 1854, and 24 in 1848—a difference of 19 days. The 
years of but little rain are 1850, 1852, 1854, 1856, and 
1858; and of many rainy days, 1846, 1848, 1857, and 
1860. E. J. Lows. 


ee ee 
ASTRONOMICAL OBSERVATIONS 
FOR MARCH, 1861. 


mene (() scone 


Tue Sun is in the constellation Pisces until the 20th, 
when he passes into Aries. He is situated south of 
the equator, and then north. He rises in London on 
the Ist at 6b. 48m., on the 10th at Gh. 28m., on the 
20th at Oh. 5m., and on the 80th at Sh. 42m.; setting 
on the Ist at dh. 38m., on the 10th at 5h. 54m., on the 
20th at 6h, 11lm., and on the 80th at 6h. 28m, 

The time the Sun is above the horizon in London 
18 on the Ist 10h. 50m., on the 10th 11h. 26m., on the 
20th 12h. 6m., and on the 8lst 12h. 40m. 

The Sun rises at Edinburgh on the Sth at 6h. 
44m., on the 22nd at 6h. 17m., and on the 31st at oh. 
88m.; sitting at Edinburgh on the 6th at Sh. 44m., 
and on the 22nd at Gh. 17m. 

The Sun rises in Dublin on the 8rd at 6h 47m., 
on the 10th at 6h. 30m., and on the 29th at Sh. 42m.; 
setting in Dublin on the 4th at 5h. 41m., on the 11th 
at Sh. 65m., and on the 80th at 6h. 28m. 

Day breaks in London on the 8rd at 4h, 52m., on 
the 8th at 4h. 37m., on the 15th ct 4h. 24m., on the 
24th at 4h. Om., and on the 28th at 3h. 46m. 

Twilight ends in London on the 4th at 7h. 36m., on 
the 0th at 7h. 46m., on the 10th at 7h. 58m., and on 
the 29th at Sh. 26m. 

Mercury is in. Tisces at the beginning, and in 
Aquarius at the end of the month; an evening ster 
till the 16th, and then a morning star. He is well 
situated for observation at the commencement of the 
month, setting due west nearly two hours after the 
sun. He rises on the Ist at th. 7m. a.m., on the llth 
at 6h. 18m. a.m., and on the, 2lst at Sh. 27m. a.m.; 
setting on the Ist at Th. 25m. p m., on the 11th at 6h. 
52m. p.m., and on the 21st at 5h. 23m. p.m. 

Venus is in Capricornus at the beginning, and in 
Pisces-at the close of the month. She is at a great 
distance from the earth, and inconspicuous, her appa- 
rent diameter not exceeding 12”. She is a morning 
star, rising on the Ist at Oh. 20m. a.m.,on the 11th 
at Gh. 7m., and on the 21st at 6h, 50m, a.m. ; setting 
on the Ist at 8h. 51m. p.m., on the 11th at 4h, 22m, 
p-m., and on the 21st at 4h. 54m. p.m. 

Mars is in Aries at the beginning, and in Taurus at 
the close of the month; an evening star, and some- 
what conspicuous. He rises on the Ist at 8h. 24m. 
4.m., on the llth at 7h. 58m. a.m., and on the 2st at 
Th. 88m. a.m. Throughout the month she sets either 
at 1]h. %m, p.m., or llh. 6m. p.m. 

Jupiter is in Leo, and a most conspicuous object, 
his apparent diameter about 40”, being the brightest 
star in the heavens, and visible throughout the night, 
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rising on the Ist af Sh. 28m. p.m., on the 1]th at 2h. 
8¥m. p.m., and on the 2ist at Ih. 64m. p.m.; setting 
onthe Ist at 6h. 28m. a.m., on the llth at 5h, 42m. 
a.m., and on the Qist at Sh. Om. a.m. 

Baturn is in Leo, and visible throughout the night, 

a fine telescopic object, rising on the Ist at 4h. 54m. 
m., onthe Lith at dh. 10m. p.m., and on the 2]st at 
h. 27m. p.m.; setting on the lst at 6h. 58m. a,m., on 

the Llth at 6h. 196m. a.m., and on the 2lst at 5h. 37m. 

a.m. 

Uranus is in Taurus, and visible throughout the 
evening, rising at 9h. 44m. a.m. on the Ist, on the llth 
at Qh. 5m. a.m., gnd the 21st at Sh.27m.a.m.; setting 
on the Ist at Th. 56m. a.m., on the llth at lh. 17m. 
&.m., and on the 21st at 12h. 80m. a.m. 

Oocultationse of Stars by the Moon :—On the 24th, 
p Leonie (Sth magnitude) disappears at 12h, 33m. 
a.w., and reappears at lh. 36m. a.m, 

Eclipses of Jupiter's Satellites :—-On the 4th, at 
Th. 22m. 8s. p.m., 8rd moon reappears. On the dth, 
at ]0h, 84m. 14s. p.m., Ist moon reappears. On the 
11th, at lh. 20m. 34s, p.m.,8rd moon reappears. On 
the 18th, at 12h. 26m. 36s. a.m., 1st moon reappears. 
Qn the ldth, at 6h. 57m. 128. p.m., Ist moon re- 
appears. On the ]6th, at 7h. 5@m. 15s. p.m., 2nd moon 
reappears. On the 19th, at 3h. 19m. 98. a.m., 3rd 
moon reappears. On the 20th, at 2h, 23m. 6s. a.m., 
Ist moon reappears. On the 2Ist, at Sh. 5lm. 44s. 
p-m., Ist moon reappears. On the 23rd, at 10h. 36m. 
28. p.m., 2nd moon reappears, On the 28th, at 10h. 
48m. 226. p.m., Ist moon reappears. On the 29th, at 
2h. 10m. 59s. a.m., 4th moon disappears. On the 31st, 
at lh. 12m, 46s. a.m., 2nd moon reappears. 

The variable star Algol will reach its minimum 
amount of light in the evening on the 13th, at 12h. 
27m., and on the 16th, at Yh. 16m. 

Stars on the Meridian:—On the 2nd, Regulus 
aouths at 1/b.18m,. 8s. p.m. On the 2nd, Spica Vir- 
ginis souths at 2h. 38m. 25s.a.m. On the 4th, Rigel 
souths at 6h. 17m. 56s, p.m. On the 6th, Sirius souths 
at Th. 41m. 0s.p.m. On the Sth, e Hydra souths at 9h. 
88m. 12s. p.m. On the 9th, Castor souths at 8h. 15m. 
47s. p.m. Onthe J1th, Procyon souths at 8h. l4m. 12s. 
p.m. On the 13th, Pollux souths at 8h. lim. 7s. pm. 
On the 15th, a Hydra souths at Oh. 46m. 558. pm. On 
the 16th, Regulus souths at 10h. 23m. 5s. p.m. On 
the 17th, Spica Virginis souths at 1h. 30m. 8s. a.m. 
On the 19th, 8 Leonis souths at 11h. 52m. 1s.p.m. On 
22nd, Regulus sonths at Oh. 50m. 30s. p.m. On tho 
27th, Regulus souths at Sh. 99m. 50s. pm. On the 
27th, Spica Virginis souths at lh. Om &s. am. 

i. J. Lows. 
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Ovt-pook Practice.-We hear with much pleasure of 
the continued prosperity of the Liverpool Naturalists’ 
Field Club, the members of which have been working 
ont of doors at intervals all through the winter, chiefly 





* 


on mosses, Beginners in micrdscopy will find this 
subject one of the most entertaining to which they 
can direct their attention, as the simple task of deter- 
mining gencra and species will accustom the eye to 
the analysis of structural peculiarities, and train the 
mind to correct scientific comparisons. Yor all this 
class of work the Coddington Lens is a most yaluable 
and necessary adjunct; no field naturalist shonld be 
without one, ond as a rule no subject should be sub- 
mittcd to a compound microscope until its character 
has been investigated as far as possible by means of a 
Coddington, or some other simple lens. The expert 
microscopist will know that these remarks are not in- 
tended for him; experience has taught him what to 
look for, and how to observe. ‘The beginner cannot do 
better than proceed from low to higher powers, and no 
subject should be highly magnified until somewhat has 
been learnt respecting it by the simplest optical 
apphances. Among the subjects just now in the beat 
possible condition for examination we enumerate the 
following ag they occur to us.—Barbulu (Tortula) 
muralis, the common well-screw moss, which forms a 
velvet pile of the most delicious green on old walls 
everywhere. The fruits will be found now in all their 
several stages, some having cast off the calyptra, 
others just parting with it, so that many of the points 
described in former notes in this series may be studied 
with the greatest facility as to obtaining subjects. If 
a tuft of this moss 1s placed in « shallow vessel of water 
it will exhibit the escape of the spores by the disen- 
tanglement of the fringes.—Jungermannia bicuspidata, 
J. albicans, J. barbala, J, setacea, very pretty, leafy- 
stemmed liverworts, or scale mosses, common on 
wet bogs, rocks, and damp banks shaded by trees.— 
Jungermannia bidentata may be found in patches at the 
roots of trees. If gathered before the spores are set 
free, and brought into a warm room, the sporanges 
burst wnder the eye the moment a drop of water is 
applied to them, and the four valves form a cross at 
the summit of each of the stems; the spores are dis- 
seminated in the form of brown dust. This dust is a 
beautiful object under a power of 30 diameters, by 
which it is seen to consist of minute globular cellules, 
which again burst, and display eaeh a small filament, 
which moves rapidly in water, like the spring of a 
watch, their close association giving them the appear- 
ance of a confusion of writhing serpents. The ulti- 
mate spermatozvids require a power of 200 diameters 
for their final examination.—Polytrichium undulatum, 
the common undulated hajr-moss, 1s well known as an 
inhabitant of shady woods and thickets. This moss is 
very distinct in form and character, the stem is closely 
beset with leaves half its full length, and is then bare 
to the summit, where it terminates in a shaggy cap, 
or archegone containing the spores. This moss is 
worthy of notice for a peculiarity of its vegetable mul- 
tiplication. It sends out horizontal branches, which 
root and throw up leaf-stems, and thus, independently 
of its spores, it ‘rapidly increases to large patches, 
where it finds a suitable nidue. This mode of increase 
is exhibited still ‘more strikingly in Hedwigia, which 
produce a sort of bulbs, or bulbils, or tuberous thick: 
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enings, from which roots and branches extend, and 
the patches of the plant are rapidly enlarged.—Sphero- 
carpus terrestris: this very curious and interesting 
liverwort is only to be found at this season, and will 
well repay the microscopist fur a walk in search of it. 
It belongs to the Ricciee section of Hepatica, and is 
usually met with in clover and turnip fields. The 
fronds are palish green, membranous, the lower surface 
adhering to the ground by radical hairs, The upper 
surface bears a fructification of the true liverwort 
type, but inclosed in pyriform sacs (perichates). The 
spores in the Archegonium are without elaters. When 
ripe the globular sporange is visible through the walls 
of the perichete. 

Insect Lrurse.—Trichocera hyemalis, the winter 
midge, 1s now plentiful in warm, sunny corners of 
gardens. These are soon succcailed by the true gnats 
(culex), and observations on these interesting crea 
tures may be resumed. Other insects obtainable now 
are-——Cicindella campestris, Pecilus diunidiatus, P. 
cupreus, Gyrinus natator and (7. encus, Necrophorus Ves- 
pillo, the Sexton Beetle, Opzlus mollis, Chi ysomela 
litura, Corizva Geoffroyi, Prosearubeus vulgaris, March 
Moth, Orange Underwing, Light Orange Underwiny. 


M: Noteworthy’s Ca rner. 


AMMONTA AND Funaotn Growrus.—DBeing formerly 
engaged in making sulphate of ammonin from gas 
liquor, I noticed that some common flour paste, kept 
in the warehouse where the atmosphere was impreg- 
nated with free ammonia, became covered with a deep 
red mould, or fungus. J think the ammonia must 
have caused it in some meansuie, as I have not seen 
paste with mould cn it of that colour in any other 
situation but where there was free ammonia. Onc 
might conjecture from this circumstance that the 
composition of the atmosphere in some way decided 
what particular specics of plants should flourish in 
any particular situation.—\. EH. R. 


Compustion or Anuminrum.—-M. Woliler, the dis- 
coverer of this metul, gives the following methods for 
its combns'io 1 :—Conjutntly with the leaves of rolled 
aluminium place a splinter of wood charcoal, so 
arranged as to tunch at once the metal and the wall of 
the glass vessel ; introduce oxygen gas, and hvat the 
vessel by means of a spirit-lamp. Or, roll the leaves 
of aluminium round a small cylinder of charcoal fixed 
to the extremity of an iron wire ; then light the cylin- 
der and plunge the whole in a jar of oxygen gas. Alu- 
minium leaves inflame spontaneously in chlorine gas. 

Dates on NEw Corns.—<A correspondent inquires 
how the date is affixed to new gold coins, seeing (as 
stated in these pages) that there has never been but 
one puncheon for sovereigns sinco the accession of 
Queen Victoria. The reply is simple enough. On the 
puncheon referred to, two figures only of the date ap- 
pear, and those are land 8; consequently, the engraver 
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has to stamp into the soft steel surface of each coining: 
die produced from the puncheon, the two remaining 
figures requirel to show the exact date—whatever 
that may happan to be—when the dies are to be used. 
Thus the date can be altered from year to year, and 
yet all sovereigns be the product of the same original 
puncheon, the dies being struck in soft meatal, which 
is hurden:d after the dato has been made complete. 


Vurtican Consur Tor.—T have constructed a 
mechanical colour-top, the simplicity and slight ex- 
pense of which may, perhaps, attract the attention of 
some of Mr. Noteworthy's young friends. Mune cost 
me but a few pence, and consists of a wheel made of 
well seasoned wood, twelve inches diameter or up- 
wards, and half an inch thick, with groove in circum. 
ference one-cighth of an inch deep, and three-six- 
teenths of an inch wide. At the centre on one side is 
a projection about two inches diameter, and one-six- 
toenth or one-eighth of un inch, which dimmishes the 
friction when at work. (‘To bo kept on the lower 
side ) The hole in the centre, which must be bored 





“true,” is just large enough for a short picce of three- 
eighth inch copper gas tube, with a thread on, to be 
perewel in and filed level on both sides of the wood. 
Another small wheel is required, with simular groove, 
about one inch in diameter, and with a piece of copper 
tube im centre like the other, only smaller. ‘his 
“bushing” helps to avoid friction. ‘These pulleys are 
to be fixed to a piece of board, planed smooth, with 
two common screws of suitable length and strength to 
fix them firmly, yet allowimg them play enough to 
turn freely round; a suull pieco of tin-plate, well- 
flattened, is to be plaved under each A screw with a 
small piece of tube on it will, when fixed on a larger 
wheel, furm a handle to turn itround by, The wheels 
arc then to be connected by a cord, as ‘in the sketch, 
and a drop of oil being placed in the centre of each 
pulley, they will be found to work without noise easily, 
giving a greater speed, acoording to size (mine gives 
about 1000 revolutions per minute), and appears to 
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me to fulfil the requirements of Mr. Noteworthy, as it 
can be shown vertical, and seen by many. The cords 
can be fastened on according to individual taste.— 
W. E. Ricwarpson. 

Memonanpa.—During the late severe weather squir- 
rels were exposed for sale in considerable quantities 
by the poulterers of Paris along with other curious 
game not usually included in the winter cuisine. 
M. Sadre has confirmed, by experiment, the statement 
of M. Boutigny d’Evreux that a globule of water in 
the spheroidal state has a temperature not higher 
than 296° Fahrenheit, so that boiling water does not 
consist wholly of fluid particles at 212° Glycerine 
has been successfully applied by M Saute im the 
formation of floating mariners’ compasses in place of 
water and alcohol The new sulkkworm moth, Satur 
nia cynthia, which feeds on the leaves of the A:lanthus 
glandulosus, the produce of which promises to become 
an important article of commerce, was figured and 
described in the Illustrated London News of January 
12 Messrs. Negrett: have communicated to the 
Times some remarks on sources of error in records 
of minimum temperatures, in winch they advise 
the placing of minimum thermometers in such a 
position that the bulb will be at least one inch 














lower than the upper end of the instrument, so that 
if the spirit is vulatilized to the extremity of the 
tube, it may drain back to the bulb when condensed. 
—-—At a recent meeting of the French Academy of 
Sciences, M. Carré described his apparatus for pro- 
ducing intense cold. Two retorts (one four times 
larger than the other) are soldered together at their 
extremities. The larger one (charged to about three- 
fourths of its capacity with a strong solution of am- 
monia) is exposed to the action of heat, while the 
smaller one is immersed 1n cold water. At about 
284° Fahrenheit, the gas ammonia is separated from 
the solution, and concentrated 1n the smaller retort. 
By suddenly plunging the larger retort into cold 
water the ammonia 1s reabsorbed, and the water in 
which the smaller retort is placed 1s frozen in con- 
sequence of the departure of the gas—indeed, a cold 
sufficient to freeze mercury may be produced (1.e., 
40° below zero) This method 1s intermittent. M. 
Carre has also devised a continuous process also 
(described in the Comptes Rendus), whereby a sttll 
intenser cold may be produced (60° below zero). By 
these means 1ce may be readily procured, and M. Carré 
states that the apparatus may be advantageously 
applied to the production of fresh water from salt water. 
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Asxarations of type in insects, 105. 

Acclimation of animals, 141. 

Achlya found on aquarium fishes, 139. 

Acicula fusca on canal banks, 39. 

Acid gases, effect of, on water-shells, 37. 

Actinia, how killed in tanks, 60. 

Addedomaros, coins of, 267. 

Aficidium menthe berberidis, and urticx, 103. 

Add-mawr, coins of, 268. 

Aération of aquaria, 59. 

Age of the earth, 176, 275. 

atross, wing of, 254; flight of, 233. 

Albino birds, 344. 

Alca impennis, paddloe-wing of, 256. 

Aloyonium digitatum, spicules of, 239. 

» parasites of, 104. 

Alimentary canal of Hydatina, 84. 

Allotropie forms of bodies, 233. 

Almanac, philosophy of, 180. 

Altaic snow partridge, 146. 

Altitudes of Cotteswold Hills, 89. 

Aluminium bronze, 100 ; combustion of, 355. 

Amoeba, production of, 348, 

Ammonia and fungoid growths, 355. 

Among the palm-trees, 69. 

Anas brachyptera, or tee duck, 258. 

Anas boschas, and moschata, 1 43. 

Anatomy, microscopic, 325. 

Anatomy of Hydatina senta, 82 

Ancients, opinions of, on comets, 77. 

Ancylus, species of, 37. 

Anecdote Hist. Phc: ography, Collection IITI., 241; IV., 348. 

Anecdotes of geologists, 88. 

Anepepgraphic coins of Bntain, 160. 

Animaioule, to breed, 144; microscopic studies, 82, 347. 

Animal life, effects of ozone on, 237. 

Animals, how affected by eclipses, 19. 

Annulated growth of Hydra tuba, 56. 

Anser cygnoides, the Chinese gouse, 142. 

Anser palustris, domestication of, 142. 

Antenne of moths, 108; of flies, 134; of Gyrinus, 307. 

Antiquity of geological deposits, 176. 

Aplexa hypnorum, 37. 

Apterous moths, 105. 

Aquaria: sponges suitable for, 4; notes on river fishes, 
8; British molluscs, hints on collecting, 35; preservation 
of fresh-water molluses, 37; Hydra tuba, related to 
Meduse, 64; tanks for marine, 58; aquatic larve, 174; 
sponges in, 175 ; reptile vivaria, 177 ; preservation of living 
i oria, 114; preservation of living desmidiacer, 205, 
277; habits of water newt, 211; spicules of marino 
zoophytes, 229; whirligig beetle, 305; miniature aqua- 


rium, 345. 

Arachnida, studies of, 32. 

Aralo-Caspian shells introduced to Britain, 38. 

Arborescent lichens, 247. 

Archer fish, Toxotes jaculator, 72. 

Areca 6a ida, a New Zealand palm, 71. 

Aregma bulbosum, a parasitic fungus, 336 

Arengsa 8 iferes, or sago-palm, 72. 

Artemis exoleta, a bivalve mollusc, 218. 

Artillery of aluminium, 100. 

Asilis, a predaceous fly, 97. 

Assimines Grayana, found at Gravesend, 108. 

Astronomical measures of time, 180. 

ASTRONOMICAL OBSERVATIONS, June, 1860, 30; July, 1860, 
668; August, 102; September, 138; October, 172; No- 
vember, 209; December, 245; January, 1861, 283; Feb- 

ruary, 317; March, 353. 


Astronomy: total eclipse of July 18, 1860, 16; is the 
moon heated by the sunP 32, 101; elements of now 
planets, 212, 283; elements of new comets, 68, 99, 212, 
233; high tide of September, 16, 1860, 125; new variable 
star, 128; cometary statistics and history of comets, 77, 
121, 146, 197; path of Neptune, 195; private observa- 
tories, 110; how to box the compass, 165; measurement 
of time by calendars, 180; lunar and solar halos, 194, 243; 
telescopes of small aperture, 212; portable equatoreal 
telescope, 314; meteors and aurora, 243. 

Atmosphere, effect of, on light from comets, 80; has the 
moon one ? 32; ozonic conditions ot, 232. 

Atmospheric densities influence terrestrial heat, 101. 

Attrition of pebbles on ancient shores, 73, 

August, 1860, weather of, 173. 

Auk, paddle-wing of, 256. 

Aurors borealis, resemblance of comets to, 80. 

Australian archeology, 248 

Azotone, a companion of ozone, 352. 


Batty’s beads, how to observe, 20. 
Raltie timber, shells introduced by, 38. 
Barometers for the coast, 93. 
Beautiful floscule, Floscularia ornata, 118. 
Bee, hexagonal cells of, 32, 104. 
Bell animalcules under the microscope, 3 bo. 
Berwick Bay and its sponges, 4. 
Ribio marci, a garden fly, 135, 136. 
Riddulphias in guano, 64. 
Biela’s comet of 1826, 122; 1846, 79. 
Bifid-tailed comet of 1847, 80. 
Biga device of ane curapnie coins, 160, 2614, 
Bihary globules oft Blattw orientalis, 330. 
Bird-mounting, processes of, 162. 
Birds’ eggs, collecting and preserving, 28, 57 
Birds, hat of naturalized and domesticated, 142. 
Birds, paddle-winged, 253. 
Bissextile years, to determine, 184. 
Bithynia, » common water-snail, 37, 
Blackbird, history of, 338. 
Black ainmionda Apaeniied: 351. 
Blatte orientalis, anatomy of, 327. 
Blood, how oxygenated in aquatic animals, 85, 
Blowfly, antenna of, 135. 
Boadicea, coins of, 265. 
Boiling point, how marked on thermometers, 46, 
Bone corpuscles of fishes, 10. 
Booxs on Arachnidm, 82; on land and fresh-water shells, 
40; on conchology, 297 ; on the order of Creation, 269. 
Botany : wild plants of June, 31; July, 67; palm-trees, 
69 ; luminous Sar 86; fungi, 103, 139, 174, 189; ferns, 
103; plant cells and stomates, 103; mosses, 210, 354; 
desmidiacere, 205, 277; colours of plants, 222; lichens, 
246; pitcher-plants, 249; liverworts, 318; pollen and 
coloured cells, 319; hairs of plants, 319; Wayside Weeds, 
handful IV., one-petalled flowers, free and attached 
stamens, primula, veronica, lubiates, convolvulus, 129, 

Botrytoids, or mildews, 103, 139. 

Bovista, growth of, 190. 

Borrera ciliaris, 247. 

Brachionus under the microscope, 346. 

Brachyura, of two-winged flies, 98; antennm of, 137, 

Branching sponge in flint, 76. 

Bree *‘ On Species’”’ reviewed, 274. 

Brevipennate birds, 258. 

Britain, earliest peopling of, 23. 

Britannia, ethnological origin of, 25. 

British princes, coins of, 263. 

Bronze comage of 1860, 41. 





Bronse of aluminium, 100. 
Brorsen’s comet of 1846, 122, 


Bulimus L ensis, 40 

Burns, nitrate of silver a cure for, 350. 
Butterflies’ eyes, 67 ; wings, 83, 313. 
Byssus of bivalve molluscs, 38. 


CasBaGk-PaLM of Australia, 71. 

Caninzts: British coins, 23, 41, 160, 263; medallions, 12; 
birds’ eggs, 28, 57; shells, 35, 108; fossils, 89; living 
reptilia, 179; formation of conchological cabinet, 303. 

Cage treatment of the blackbird, 343. 

© us and cane-stems, 70, 

Calcareous spicules of marine animals, 232, 

Caloulations of cometary periods, 122, 

Calendars, ancient and modern, 180. 

Calico-printing by Photographs, 342. 

Camera lucida, use of, 333. 

Canada goose, domestication of, 142. 

Cane, botanical source of, 70. 

Cantium, or Kent, early inhabitants of, 25. 

Cardium edule, 108 ; echmatum, the prickly cockle, 112, 

Oarinaria vitrea, value of, 300. 

Cart-wheel coins of 1797, 41. 

Carychium minimum, 39, 

Oaryota urens, or toddy palm, 71. 

Case for preservation of tree-frogs, 179, 

Caspian cockle and dreissena, 38. 

Cast coins of ancient Britain, 161. 

Oasts of sculpture in aluminium, 100. 

Catalogue of foreign animals domesticated in Britain, 142. 

Caterpillars, experiment with, 35; of wingless moths, 106. 

Cat’s cradle, history of, 196. 

Cause of low temperatures on mountains, 128, 

Cecidomayia or wheat-midge, 136. 

Cell contents of Achlya, 139. 

Cell-structure of honeycomb, 382. 

Cells of plants, 103; antenna, 134, 

Cephalotus follicularis, 253. 

Ceratrophis varius, 180. 

Cereopsis goose, domestication of, 143. 

Chalk rocks, distribution of, 293. 

Chalk, to remove foraminifera from, 211. 

Chameleons at the Crystal Palace, 180. 

Chamedorcas, an American palm, 72. 

Chamerops humilis and palmetto, 71, 

Channel Islands, conchology of, 213. 

Chapter on flies’ heads, 95. 

Chara vulgaris, circulation of sap in, 104. 

Characters of palm-trees, 70. 

Chart of the eclipso of July 18, 1860, 16. 

Cheltenham, geology of, 92. 

Chemical theories of the origin of life, 270. 

Cuemistry: phosphorescence, 86; alumininm bronze, 
100; ozone, 232; chemical sources of hight and heat, 280 ; 
temperatures and densities, 320; chemist’s workshop, 
experiments in elementary chemistry, 321; notes on the 
diamond, 351; combustion of aluminium, 355; Carré’s 
freezing apparatus, 356; lime-light, 289; atmosphere, 234. 

Chenalopex tiacus, 142. 

Chinese goose, domestication of, 142, 

Chirodota violacea, spicules of, 231. 

Chironomus plumosus, 174. 

Chiton, an eight-valved mollusc, 111. 

Chloride of gold in photography, 120. 

Chloro byl in cells of plants, 222. 

Chrysali » variously coloured, 35. 

Cicindela, Phosphor of, 86. 

Cilia of ova of Medusa, 56; in Rotatoria, 83. 

Ciliary motion, how to observe, 176. 

Circulation in elytra of coccinella, 140. 

Circular rock-pool@quarium, 61. 

Circulatory ay varatus of Hydatina, 85, 

Cirencester Geological Museum, 96. 

Cirro-cumulus, formation of, 14. 

Civic coinage of the Gauls, 263. 

rum verbarum, dendriticum, depressum, ete., 140. 
cation, difficulties, 2; birds’ eggs, 20; insects, 305. 


C to preserve the transparency of, 40. 
Clear e Chowd, Cheltenham, 89. 


Closteria, forms of, 280. 

Cloud, life of a, 13. 

Cockroach, anatomy of, 327. 

Cocoa-nut palms, 71. 

Cocos plumosa described, 70. 

Coddington lens in field studies, 354, 

Coining dies, manufacture of, 200, 

Corns: earliest comage of Britain, the Ser period, 
23; new bronze and copper coinage o ritain, 41; 
earliest coinage of Britain, 160; manufacture of coining 
dies, 200; cvins of early British princes, 263; dates on 
new coins, plaster medalhons, and coin facsimiles, 12. 

Cold, apparatus for producing, 356; degrees of, to register, 47, 

Cold months of # series of years, 261. 

Coleoptera, the most numerous order of insecta, 808. 

Collecting birds’ eggs, 28; sea-shells, 108; reptilia, 178. 

Collodio-albumen process of photography, 43, : 

Colours of the rainbow, 1; of birds’ eggs, 29; of butterflies’ 
wings, 33, 317; of plants, 222. 

Colour-top, rineavad, 186. 

Colocasia antiquorum, 250. 

Combustion, light of, 87. 

Combustion of aluminium, 355. 

Combustion of charcoal in oxygen, 823. 

Comets, structure and movements of, 77, 121, 116, 187; 
New Oomets, ITI. 1860, 212; TV. 1860, 283, 

Cometographia of 1668, 79. 

Commius, coins of, 266. 

Comparative anatomy, progress of, 155. 

Comparative records of temperature, 47, 

Compass, how to box the, 165. 

ConcnoLocy : how we began shell-collecting, 35; collect- 
ing sea-shells, 108; rambles of a conchologist in Guernsey 
and Herm, 213; shell-collector in London, notes on tho 
purchase of cabinct shells, 297. 

Coniomycetes, microscopy of, 139, 191. 

Conoid spicules in flints, 75, 

Conovulus denticulatus, found at East Greenwich, 108. 

Conservation of force, 65, 

Construction of marine aquaria, 59. 

Construction of a dissecting microscope, 51, 

Contractile vessels of Hydatina, 85. 

Conus nobihs, cedo null, ete., value of, 301. 

Coolness of aquaria, to secure, 62. 

Corethra plumicornis, physiology of, 136. 

Cormorants, habits of, 255. 

Cormorants, use of as a fishing-bird, 113. 

Corn, fungoid growths on, 335. 

Cornea, pattern of, in butterfly, 67. 

Cornish mines, earliest working of, 24. 

Corona of solar eclipse, 18. 

Copper coinage of Britain, 41. 

Coruscations of cometary trains, 81. 

Corregonus Willoughhu, and ferus, 9. 

Cosmarium botrytis, 68; tetrophthalmum, 207. 

Cothurnia imberbis, 114, 

Cotteswold Hills, geology of, 88. 

Covenant of God in the rainbow, 1. 

Cratch-cradle, a key to Biblical traditions, 196. 

Crescented comet of 1819, 80. 

Cretaccous rocks of England, 293. 

Crippled birds, treatment of, 344. 

Cruciform spicule, 75. 

Crystals, microscopic studies of, 283. 

Ctenophera, a fly of the order Nemocera, 136. 

Culex pipiens, larvee of, 174. 

Culicide, transformations of, 174. 

Culture of liverworts for the microscope, 319. 

Cumulus, a mature form of cloud, 15. 

Cunobelin, coins of, 263, 

Curassow, acclimation of, 142. 

Curved-tailed comet of 1769, 80. 

Creation of Evo considered, 151. 

Cygnus olor, and immutabilis, 143. 

Cylindrical cells in hairs of plants, 319. 

Cypriea Europes, the cowry, 109; values of, 301. 

Cyclostoma elegans, 30, 

Cyclas pallida, rivicola, and pisidioides, 36. 

Cymri, coins of, 23. 

Cystopteris, sori of, 103. 
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DaBcHrox, an almost wingless bird, 288, 
Dallmeyer’s triple lenses, 284, 

Darlingtonia Californica, 253. 

Darwin ‘‘On Species’’ reviewed, 269. 
Date-palm, foliage of, 69. 

Dates, old and new style, 185; on new coins, 355. 
Daughter cells of Ac ya, 139. 

Dawson’s *‘ Archaia’ reviewed, 276, 
Dead-nettle, lipped flowers of, 132. 
Death’s-head moth, colours of, 34. 
Decomposition of water, 281. 

Deep-sea, corals and shells of, 112, 114. 
Deluge, traditions of, in New Zealand, 195, 
Dentalium Vernidei, value of, 303. 
Denudation of chalk rocks, 296. 

Desmidiacere, 205; charactors of, 277 ; xanthidia of, 63, 
Desmidium Swartzii, 207. 

Development of image by collodio process, 45. 
Diagram of musical scale, 68, 

Diameters of nuclei of remarkable comets, 148. 
Diamond, notes on, 361. 

Dianthus barbatus, parasites of, 334, 

Diatoms in guano, 64; to obtain valves of, 176. 
Didymoprium Borreri, 279, 

Dies used at the Mint, 200. 

Digestive organs of Blatte, 329; of Hydatina, 82. 
Dimensions of romarkable comets, 147, 108. 
Dionma muscipula, an insect foeder, 260. 
Dipping-tube, how to use it, 114. 

Diptera, or two-winged flies, 08; larvee of, 174. 
Direct and retrograde comets, 79. 

Dissecting microscope described, 51. 

Distorted copies of classic coins, 27, 
Distribution of the chalks in England, 29. 

Du bees make hexagonal cells ? 104, 

Dog, numerous varieties of, 273. 

Dog-whelh, Nassa reticulata, 110. 

Dolichopus, a garden-tly, 96. 

Domesticated animals not natives of Britain, 112, 
Donati’s comet, 99, 117. 

Donax anatinus, 112. 

Doo Ooves, Holy Island, 4, 

Doris, or sea-lemon, 10, 

Dorsal vessel of Blattw orientalis, 332, 

Dotted border, a wingless moth, 103. 

Downs, geology of, 295. 

Dredging for sea-shells, 113, 214. 

Dreissena polymorpha, 36-- 38, 

Drop of water, hfe of, 3415, 

Dry bulb thermometers, 49. 

Duckweed prolific of anmmalcules, 114, 

Duck, Anas boschas, 143. 

Dusky herald of the spring, 337. 

Dust-brand and fungous moulds, 193. 

Dynamic force, 65. 

Dyticus marginalis, 174. 


EAR y navigators, illusions of, 71. 

Earth, age of, 176, 276; how influenced by comets, 78, 

Earth-measurer moths, 106. 

Earthquake at Trinidad, November 25, 1860, 320, 

Eccentricity of cometary orbits, 79. 

Eclipse of’ sun, July 18, 1860, 16. 

Eggs of birds, preservation of, 57; variations of, 342. 

Eggs of Blatte orientalis described, 331. 

Eggs, preservation of, for cabineta, 28, 

tian goose, domestication of, 142, 

Elliptic orbits of comets, 78. 

Empusa muser, 139, 

Encke’s comet of 1828, 121. 

Endyptes arpa peace: 257. 

Entomological evenings, Stephens’s, 107. 

Entomo.oey : the cell of the bee, 32, 104; Nature's paint- 
ing on insect wings, 33; optical appearance of butterflies’ 
eyes and wings, 67, 316; heads and antenne of flies, 95, 
184; wingless moths, 105; aquatic larve, 174; Gyrinus 
natator, history of, 305; insects useful to the microsco- 
pist, 320, 355; anatomy of Blatte orientalis, 325. 
tomoatraca entangled by tentacles of Medusa, 55, 

Environs of London, fresh-water shells of, 39, 


Equatoreal telescope, construction of, 814. 
Fquinoxes, how marked by calendars, 102. 
Erannis progemmaria, 105; aurantiaria, 106. 
Error in records of temperature, sources of, 60, 
Eternal succession of organic forms, 269, 
Euastrum crassum, 277. 

Euchle, green colours of, 317, 

Euplotes patella, 116. 

Eve, creation of, put peor bically, considered, 151. 
Events associated with comets, 125. 

Exciting solution for photographic printing, 120. 
Excursions after sea-shells, 109, 

Excursion to Cotteswold Hills, 88, 


‘Exfoliation of ot ha tuba, 56, 


Exotic tribes, colonization of, 23. 

Experiment for the microsco e, 140. 

Experiments in ozone, 234; elementary chemistry, 321. 
Exposure of sensitive pee in camera, 45, 

External characters of desmidiacer, 277, 

Eyed hawk-moth, habits of, 34, 


Facsrurixs of new bronze coins, 41. 

Fahrenheit’s thermometer, 46. 

Fauures of aquaria, how caused, 59, 

Fancy shells, value of, 363. 

Fan-leaved palms, 70. 

Fauna of Guernsey and Herm, 282, 

Female moths, apterous, 105. 

Ferns, fructification of, 103. 

Vigures of shells, works containing, 304. 

Filamentous desmids, 277. 

Firbolgi, coins of, 266. 

Fire-arins of aluminium, 100. 

Firelly, phosphorescence of, 87. 

Fishes, habits and history of, 8. 

aca ned eae 296. ts jc anes 
ing solution for printing photography, 44, 129. 

Fhes" heads, a chapter on, 95, ile 

Flint pebbles, fossils of, 73. 

Floscularia ornata, the beautiful foscule, 118, 

Flowers, causes of their colours, 223, 

Fluorspar, phosphorescence of, 86. 

Flying foxes, 248. 

Foliaceous lichens, 246, 

Foraminifera, to prepare for microscope, 176, 211. 

Force, observations on, 64. 

Forget-me-not, rotate corolla of, 181. 

Forms of spiculee in flints, 76. 

Forms of vessels for aquaria, 59, 

Formule of ozone, 233. 

Fossils of flint, 73; Cotteswold Hills, 88; chalk, 206. 

Freestone beds near Cheltenham, $3. 

Freezing point, how marked on thermometers, 46. 

Friction, aluminium not affected by, 100, 

Frigate-bird, wing of, 255, 

Fngate-pelican, wing power of, 288, 

Frogs, locomotive powers of, 178. 

Fructification of ferns, 103; smuts and mildews, 140 ; mosses, 

211; lichens, 246. 

Fruit-stones, cells of, 104, 175, 

Fuci invested with sponges, 5. 

Fungi, parasitic, on plants, 103; on fishes, 139; growth of, 

188 ; typical structure of, 334. 
Fusus ae removed from original site, 109, 
Fusus fusiformis, value of, 300. 


GALLINAOEOUS birds, value of, 143. 

Ganghonic system of Blatte, 324. 

Garden pebbles, researches among, 72, 

Garden scenes and studies, 95. 

Gaseous bodies used for illumination, 24. 

Gasteromycetes, a section of fungi, 174. 

Gems, polishing of, 352. 

pclae re 151. P gos 
jenesis of organic forms, , 

GroLoay: epathidie in flint, 68; fossils found in flint 
pebbles, 72; geology of the Cotteswold Hills, 88; age of 
the earth, 176; genesis of organic forms, 268; record, 
iperten of, 275 ; province of, 277; cretaceous rockg 
of England, 203, 
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Geometry of bees’ cell, 104. 

, & family of moths, 105. 
German philosophy, tendencies of, 151. 
Germination of wheat under the microscope, 140. 
Gizzard of rotifer, 117. 
Glaisher’s thermometer-stand, 49. 
Glandular system of Blatte, $20. 
Globose forms of minute Fungi, 334. 
Gloucester, geology and geological museum of, 94. 
Gobitis barbatula, 11. 
Gold staters of Philip of Macedon, 26; of Britain, 161. 
Gominus potorel under the microscope, 346. 
Goodchild’s trocheidoscope, 186. 
Goose, common E and Canadian, parentage of, 142. 
Gorfou sauteur, the leaping penguin, 257, 
Gorgonia, spicules of, 230. 
Gosse’s ‘‘ Omphalos”’ reviewed, 269. 
Grantia, species of, at Berwick, 4. 
Gravel w and their fossils, 73. 
Gravitation exemplified in the tides, 126. 
Grayling, notes on ats history and habits, 9. 
Grebes, Y pectapirtl of, 255 ; the little, described, 288. 
Green colour of planta explained, 223, 
Green tree-frog, 178. 
Greek coins, rude shapes of, 162. 
Gregorian calendar, 104, 
Guan, acclimation of, 142. 
Guano under the microscope, 63. 
Guernsey, shells found at, 213. 
Guinea-fowl, introduction of, 142, 
Guns made of aluminium, 100. 
Gyrinus natator described, 305. 


Hanrrtats of fungi, 199. 

Habits of the garden ousel, 340. 

Hairs of pen, 104, 319. 

Half-farthings, number issued by the Mint, 42. 

Halichondria, species of, at Berwick, 4, 175. 

Halisarcha, species of, at Berwick, 7, 175. 

Halley’s comet, as seen in 1835, 124. 

Halley’s theory of comets, 123. 

Hearing, organs of, in flies, 134. 

Heat, degrees of, to register, 47; relations of ozone to, 235; 
chemical sources of, 280. 

Heat of sun on the moon and earth, 32, 101, 200. 

Heavenly symbol of human knowledge, 1, 

Hebrew cosmogony considered, 151. 

Hedwigia, bulbils of, 354. 

Heliamphora nutans, 253. 

Helicella cellaria, 39. 

Helix, species of, 39. 

Hepaticem, classification of, 318. 

Hermit crab and parasitic sponges, 7. 

Herschell’s opinion of the comets of 1807 and 1811, 79. 

Hexagonal cells, do bees make them ? 32, 101. 

Hexagonal lenses of insect eyes, 67, 310. 

Hibernidi, a sub-family of moths, 106. 

High tides of September, 1860, 125. 

Himalaya, snow-line of, 101; partsgees 145. 

Holothuriade, spicules of, 231. 

Holy Island, sponges of, 4. 

Home studies of Nature, 73. 

Homological anatomy, fundamentals of, 157. 

Honeycomb, how constructed, 32. 

Hot months of a series of years, 261. 

House-sparrow described, 239. 

How to use the thermometer, 259. 

Human eye compared to camera, 350. 

Huzzureh mountains, birds of, 145. 

Hyas aranea and Halichondria oculata, 5. 

Hybrids not fertile, 372. 

Hydatina senta, anatomy of, 82. 

Hydra tuba, a s.ady for the aquarium, 54. 
ydrachna globula, “104. 

Hydrobates lobatus, or musk-duck, 258. 

Hydrogen, combustion of, 281. 

Hylas arborea, 178; travels of, 178. 

Hymenium of fongi, 108. 

Hymenophyllum has no stomata, 103. 

Hypericum, stomates of, 130. 


Hypogei, a family of minute Fungi, 174, 
Hypopterygie, a tribe of mosses, 211. 


Iewis fatuus, 87. 

Iluminating power of comets, 77; of lime-light, 289, 

Tumination of aquaria, to regulate, 61. 

ay ebbseesaa in aquaria tanks, 59. 

Indigo, experiment with, on animalcules, 83, 

Inflorescence of palms, 71. 

Infusions for microscopic study, 348. 

Inquiry, proprens of, in England, 152. 

Insect cabinet, a source of objects for microscope, 247. 

Insect life of rivers, 11; for microscope, 283; characters, 
305; classification, 305; anatomy, 327. 

Intercalary days, 181. 

Invasion of Cwsar and British coinage, 263. 

Invention of the thermometer, 46. 

Insh copper coin, 42, 

Iron, combustion of, 324; pyrites, 294; early coinage, 26 
infested by dreissena, 38, 


JACKASS penguin, a quadrupedal bird, 257, 

Jars for collecting gases, 328. 

Julian year, establishment of, 182. 

Jungermanniee, related to the mosses, 319; species of, 354, 
Jura formation of England, 91. 


KEPH-E-DERRA, or royal snow-partridge, 144. 
Keyhole limpet, Fissurella, 109. 

Kinnear’s camera and stand, 43. 

Knowsley, menagene at, 141. 

Kob-i-noor, value of, 352. 

Kolpodu cuculho under the microscope, 347. 
Kowk-durra, or partridge of the Ghats, 145. 


LaBiaTE flowers, 133. 

Labrum and lahium of Gyrinus, 308. 
Lamarckian hypothesis reviewed, 270. 
Lamimarium zone, shells of, 112. 

Lamium album, hairs of, 319. 

Lamps for the hme-light, 290. 

Landscape painting, shadows on water, 166. 
Land-shells, how to prepare for cabinet, 40. 
Lawson's thermometer-stand, 49 

Leach’s petrel described, 287. 

Leaf, form of, in N 2 ae 250. 

Leaf-like postures of moths and butterflics, 34. 
Leap-year, philosophy of, 184. 

Leckhampton Hill, section of, 93. 

Leda caudata found at Ramsgate, 109. 

Lenses, multiple in butterflies’ eyes, 67. 
Lesson in Physiology, 81. 

Lepidopterous curiosities, 106. 

Levelling.stand for collodion photography, 44. 
Liassic system of the Cotteswolds, 92. 

Lichens, classification of, 246. 

Life of a cloud, 13. 

Life, origm of, on the glohe, 268. 

Light, effects on aquaria, 59; chemical sources of, 280, 
Lighthouses, illumination of, 289. 

Lima tenera, a bivalve mollusc, 218. 
Lime-light, history of, 289. 

LTimnes stagnalis, habitats of, 37. 

Limpet, freshwater, 37; horn-coloured, 110. 
Littoral zone, shells of, 112. 

Live-box of microscope, to use, 114. 

Liverpool Naturalists’ Club, 354. 

Liverworts, classification of, 318. 

Loach, habits of, in rivers, 11, 

Local time, determination of, for observations, 314. 
Locomotive organs of Rotatoria, 83’; of Gyrinus, 312, 
Lodoicea Seychellarum, the double cocoa-nut, 71. 
Loggerhead duck, habits of, 258, 

Long period comets, 121. 

London a good place for naturalists, 69. 
London, places near, for shell-collecting, 36. 
Lower oolite series in the Cotteswolds, 92—~94, 
Low forms of organic life, 334. 

Low-water mark, shells of, 112. 


| Luoxocera, & flower-haunting fiy, 97. 
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Lusina Childreni, value of, 303. 
Luminous pointe seen during eclipses, 19. 
Luminous plants, 86 ; vapours, 87. 
Lunar haloes, October 3, 1860, 194. 
Lunar motions and the earth’s tides, 127. 
Lunar orb, is it phosphorescent ? 87, 


Lycoperdon, fructification of, 175. 


on, 

Macxre on “ Fossils of tha Bottom Rocks” reviewed, 275. 

Magnet, how to use with registering thermometer, 48, 

Magnifying power of microscopes, 115, 

Magnitude of comets, diversity of, 77. 

Man a threefold being, 1. 

Man, length of time on the earth, 273. 

Man, digestive system of, 84. 

Many-stringed » value of, 303. 

Maori customs and traditions, 195. 

Maraldi’s measurements of bee geometry, 104, 

Marchantia, growth of, 318. 

Manrwm Aquanta, see AQUARIA, 

Marine birds described, 265, 286. 

Marine collections, to insure preservation of, 60. 

Marine ZooLoay, see SEASHORE STtupixs and AQUARIA. 

Mariner’s compass, how to box it, 165. 

Martinezia caryormtcus, 72. 

Maasilian Greeks, trade of, 25. 

Maximum heat, to register, 47. 

Mean temperature, to find, 259; of 50 years, 261. 

Measurement of time by calendars, 180, 

Medallions, to prepare like wax, 12. 

Medium in space, 121. 

Medussa minutissima, 55. 

Melanconiei, a family of fungi, 139. 

Memoranda of scientific progress, 366. 

Mercury, use of, in thermometers, 48. 

Meridian, determination of, 314. 

Merula vulgaris, history of, 339. 

Metallic currency, notes on, 42. 

Mrrroroioay: hte of a cloud, 13; the thermometer and 
temperature, 46, 259; barometers for the coast, 98; 
rain-fall on an acre of ground, 104, 176; temperature of 
mountains, 199; ozone, 232; weather of 1860, 320; 
temperatures and densities, 320. 

MzrEoROLOGICAL OssERvartions for 1860: June, 30; July, 
66; Aug. 103; Sept. 137; Oct. 172; Nov. 209; Dec. 
245.—1861: Jan. ; Feb. 317; March, 353. 

Metopidia acuminata described, 117. 

Miorasterius fimbriata, 279. 

Mioxoscop:, construction of a dissecting, 51; Hydra tuba, 
64; diatoms in guano, 69; butterflies’ eyes, 67; Xan- 
thidia, 68 ; garden pebbles, 72; Hydatina senta, 81 ; flies’ 
heads, 95, 134; microscopic preserves, 114; growth of 
wheat under microscope, 14); description of Powell and 
Leland’s new microscope, 149; preparation of foramini- 
fera, 176, 211; studies of the ngi, 103, 139, 174, 189; 
ferns, 108; lichens, 246; cells and stomates, 103; mosses, 
210, 354; aquatic larvae, 174; sponges, 175 ; desmidiacese, 
205, 277; spicules of marine zoophytes, 229; snow crys- 
tals, 283 ; whirligig beetle, Gyrinus natator, 305; butter. 
flies’ wings, 316; liverworts, 318; pollen and coloured 
cells, 319; hairs of plants, 319; microscopic anatomy, 
$25; miniature aquarium, 345. 

Microscopic journal, to keep, 333. 

Mronoscoric OnSERVER : fungi, classes of, 103; ferns, 
structure of, 103; cells and stomates, 1083; seaside ob- 
servations, 104, 176; objects worth seeking, 104, 140, 
211, 247; smuts and mildews, 139; achlya, 139; aquatic 

we, 174; gasteromycetes, 174; preparation of fora- 
minifera, 176, 211; mosses, 210, 354; hchens, 246; fire- 
side studies, 247 ; snow crystals, 283 ; insect scales, 283 ; 
liverworts, 318; pollen and coloured cells, 319; hairs of 
pane, 319; C prised by the microscopist, 320, 

; outdoor studies, 354, 

Migrations of aquatic birds, 256. 
ews and smuts, 103, 

Mill stream, the haunts of molluscs, 36. 

Minie rifle of aluminium, 100, 

Minimum temperature, to register, 47. 

Minnows, cluster of, figured, 8; history and habits of, 11, 

Mint, coining process at, 201, 


Mitra Stainforthii, value of, 302. 
Molluscous shells found at and Herm, 318. 
Molluscs, habits of, 11; physiology and forms of, 36. 
Money, manufacture of, at the Mint, 41, 20 

Monocerea rattus, antics of, 117. 

Monopetalous flowers, 130. 

Months of the year, determination of, 180; order of, 181. 
Moon, is it heated by the sun P 32, 101. 

Moon’s influence on the tides, 125. 

Mosaic history of the world, 151. 

Mosses, classification of, 210. . 

Moths, habits and colours of, 33 ; wingless, described, 105, 
Motion of cell contents of Achlya, 139. 

Motions of comets, how determined, 79. 

Moulds and mildews, 103. 

Mountains, low temperatures of, 128, 199. 

Movements of comets, 77. 

Mucoroide, an order of fungi, 103. 

Multiplied eyes of butterfly, 67. 

Multiplication of Hydra by division, 27. 

Muricea elongata, spicules of, 230. 

Muscarudis, an early ouse-fly, 97 ; vomitaria, or blow-fly, 97. 
Muscular system of Blatt orientalis, 332; of Hydatina, 85. 
Muscules, liverwort section of, 318. 

Museum of Geology at Cheltenham, 92, 

Museum specimens of shells, 35. 

Musical scale index, 68. 

Musquito, antenne of, 135. 

Mussels, notes on British species, 36. 

Mutual relations of heavenly bodies, 126, 

Mya arenaria, found at Gravesend, 110, 

Mycelium of Fungi, 103, 139. 

Myopa, a parasitic fly, 97. 

Myxogastres, fructification of, 175. 


NaILswortsH, quarries at, 94. 

Natica Monilifera and Alderi, 109. 

Naturat History and ZooLoay: sponges found at Ber- 
wick Bay, 4; notes on river fishes, 8; collecting and 
preserving birds’ eggs, 28; do bees make hexagonal 
cells? 32; adaptive markings on butterflies’ wings, 33 ; 
collecting specimens of the British molluscs, 35; Hydra 
tuba, how related to Medusa, 54; tanks for the preser- 
vation of marine animals, 68; microscopic observations 
on butterflies’ eyes, 67; garden pebbles, 72; physiology, 
of Hydatina senta, 81; phosphorescent plants, 86; studies 
of flies’ heads, 95, 134; wingless moths, 105; preserva- 
tion of infusoria, 114 ; Path hla of the Himalaya, 
141; art of mounting stuffed birds, 162; aquatic larve, 
174; formation of collections of living reptilia, 177; 
habits of the water-newt, 211; conchology of Guernsey 
and Herm, 213, 284; history of the sparrow, 237 ; flying 
foxes, 248 ; paddle-winged birds, 253; genesis of organic 

268; ocean wanderers, the petrel, etc., 285; 

is bana beetle, 305; butterflies’ wings, 316; where are 
the redwings ? 320; history of the garden ousel, 338 ; the 
life in drops of water, 345. 

NaturaLt History Osszervations: insects met with in 
June, 31; wild plants flowering in June, 32; hexagonal 
cell of bee, 32, 104; Arachnide, 32; insects of July, 67; 
wild plants of July, 67 ; optical appearance in butterflies’ 
cyes, 67; colours on wings of butterflies, 33; fossils in 
garden pebbles, 72; philosophy of Hydatina senta, 82; 

ng a moths, 105 ; preservation of living infusoria, 114 ; 

studies of flies, 95, 1384; aquatic larve, 174; wardrobe of 
the water-newt, 211; colours of plants, 222; spicules of 
zoophytes, 229; flyi g foxes, 248 ; whirligig beetle, 3065 ; 
growth of buttertlies’ wings, 316; Seren ance of red- 
wings, 320; field studies of natural history, 354, 

Naturalist Field Club, 248. ; 

Nautical Almanac, use of, in practical astronomy, 315, 

Negatives, how to take, by collodio process, 45, 119 

Negretti and Zambra’s thermometers, 46. 

Nemocera, a group of two-winged flies, 98; antenne of, 135, 

Nepenthes eae i Lowi, etc., 249. 

Neptune, path of, in the heavens, 195, 

Nets for shell-collecting, 36. 

New coins, dates of, 355. 

New microscope described, 149, 

New planeta of 1860, 212, 294, 
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id xeriebls star in Ophiucus, = £ 880 
ew York daguerreo urning 0 ; 
Nidulariacea, Fractifiostion of, 175, 
aes o lime phosphorescent, 78, 
oah’s , 88. 
Notes on the Gamend, 351. 
Nucleated comets, 77. 
Nomismary, see Corns, 
Nutritive organs of Rotatoria, 83. 
Nyesia sonaria, or brindled beauty, 107. 


OxnsEnvarion of heavenly bodies, 314; of temperature, 47, 
Observations, list of, for eclipses, 20. 
Observations on force, 84. 
Ocean level, affected by attraction of sun and moon, 127. 
. an wanderers kateb ay 
© games, represented on coins, 27, 

Oalie strate of tho Cotteswolds, 91. 

aque tanks for marine aquaria, 69. 
Oral apparatus of Gyrinas, 808, = 
Ordnance of aluminium, 100. 


a gonostigma, or venues moth, 106, 
in of organic forms, ‘ 
ITHOLOGY, see NaturaL Hisrory. 


Osseous structure of fishes, 10; of man, 50. 

Ousel, a name of the blackbird, 389. 

Outdoor microscopy, 211. 

Ovi-capsules of Purpura lapillus, 110, 

Oxygenation of blood in aquatic animals, 85. 
Oxygen gas, to prepare, 322; related to ozone, 232. 
Ozone, lustory and properties of, 232, 


PappPLE-WINGED birds, 253. 

Painting water shadows, 166. 

Palm-trees at Kew, 69. 

Paludina, species of, 36. 

Panopeea Norvegica, value of, 299. 
Parabolic orbits of comets, 78. 

Parasitic fungi, 191. 

Partial eclipses, nature of, 18. 

Passer domesticus, history of, 238. ; 
Patella athletica, habits of, 217; pellucida, 110. 
Patterns in rotatory colours, 107. 

Peafowl, ies domesticated in Europe, 1-42. 
Pebbles, s lesson in garden fosails, 72. 
Pecten, varius and pusio, 109. 

Pence, weights of, 41; statistics of, 42. 
Penguins, ec pear eles de birds, 256. 

P » spicules of, 231. 

Perch, predaceous habits of, 11. 

Perdix sinoica, or mountain partridge, 144. 
Perforated money of ancient Britons, 26, 
Permanency of species, 274. 

Periodical comets, 77, 121; eclipses, 21. 
Feetarbetng eros of comets, 78. 

Petre), habits of, as an ocean bird, 285. 
Pheeton, or tropic bird, 254, 

Phalloidei, a family of minute fungi, 175. 
Phases of the comet of 1682, 80. 

Pheasant, naturalization of, 143. 


Phigalia pilosaria, or pale brindled beauty, 108, 
ilips, ion of gold coins, 26, 160, 

Pocenician e with Britain, 25. 

Phonix lifera, 71. 

Pholae dactylus, habits of, 110. 


Phora, antenne of, 137. ; 

Phosphorus, combustion of, in oxygen, $24. 

Phosphorescence, a of, 54, 86, 

Photographic poisons, 176. 

Photogram, what is it P 350. ae 

Puoroeraray: collodib-albumen process, 43; printing 
process, 119; an.dote history of, 244, 348; Dallmeyer's 
triple lenses, 284; gytoscopic-stand, 284; on wood, 348 ; 

progress of, 284; use of hme-light in, 289; Photo-litho- 


hy, how perfo: $61. 
piraemotrichases, a family of Fungi, 139, 
Phryganes, shell-cov of, 36. 


, species of, near London, 87, 
Poynval acience aa related to metaphysics, 65, 


Paysrcs, observations on force, 64; life of a cloud, 18; 
low temperatures of mountains, 128, 199; mechanism 
used in coining, 200. 

Physiology, microscopic lesson in, 81. 

Physiology of Hydra tuba, 65 ; Hydatina senta, 82, 

Phytelephas macrocarpa, 72. 

Pi iastrum Napoleonis, 277. 

Pigeon, species domesticated in Europe, 142. 

Pipa Surinamensis, 180. 

Pisidium amnicum in the docks of London, 87, 

Pitcher-plants described, 249, 

Pitt diamond, value of, 352. 

Places at which sea-shells may be found, 109, 

Planorbis, species of, 36. 

Plants, colours, 222; phosphorescent, 86 ; secrete water, 250. 

Plaster medallions in imitation of waz, 12, 

Platycephala, a scarce fly, 97. 

Pleasures of the seaside, 58. 

Pneumatic trough, to construct, 322. 

Podaxinei, a family of Gasteromycetes, 174, 

Points of the compass, to reneuber 165, 

Poisons, photographic, 176. 

Pollen and coloured cells of plants, 140, 319. 

Polystichium, indusium of, 108. 

Polytrichium undulatum, where to find, 364. 

Pond-dragging, note on, 82, 114, 

Pond-fishing for Desmidiacem, 278, 

Pond-snails, species of, 37, 

Pons’ comet of 1819, 122. 

Portable equatoreal, 314, 

Position of the thermometer for extreme temperatures, 47, 

Potash in water of pitcher-plants, 250. 

Powell and Leland’s microscope described, 149. 

Prepared albumen, receipt for, 44. 

Preparations for photographic printing, 120, 

Preservation of birds’ eggs, 57; caterpillars, 107, 

Prices of rare shells, 35. 

Primordial germ, what is it P 271. 

Pminces, coins of early British, 263. 

Principles to be kept 1n view in managing marine aquaria, 69. 

Printing process of photography, 119. 

Private observatories, 140. 

Prize cattle, Psa pl) a of, 350, 

Progressive development, theory of, 153, 

Propagation of Medus», 56. 

Proportional distances of the planets, 126. 

Protean forms of marine life, 56. 

Psychide, a family of small moths, 108. 

Psychrometer described, 49. 

Puccinia graminis described, 334; stomates, 139, 140, 

Puncheons used in striking coins, 204, 

Purpura lapillus, or dog-whelk, 110, 

Pyrogallic developing solution, 44. 

Pyrosoma Atlantica, luminosity of, 86. 


QuaRRIEs at Nailsworth, 94. 
Quintuple-tailed comet of 1825, 80. 


Racx for hand-lens, 109, 

Radiation and reflection, 101 ; noted 1s Baha arate 259 ; 
at earth’s surface, 101 ; Radiation of heat from earth, 199. 

Rain, amount of, in August, 1860, 173. 

Rain, atmospheric causes of, 15. 

Rainbow, an emblem of knowledge, 1. 

Rainfall on an acre of ground, 104. 

Railway accidents recorded by photography, 349, 

Railway routes to Cotteswol Hills , 89, 


Ranide, species of, 178. 
ripe , fungi infesting, 336. 
Reclaimed animals, list of, 143. 


Rectangular rock-pool tank described, 60. 
Red flames in solar eclipses, 18, 

Red rust on roses, 140, 

Reduction of weights of copper coins, 42. 
Redwings, where are they ? 320. 

Reflection of light by water, 169. 
Reformation of calendar, 1582 and 1752, 185, 
Refraction of light by water, 169, 

Reissue of copper coinage, 41, 

Relationships of animals, 269, 


INDEX. 





Remarkable comets described, 146, 
Reproductive organs of Blatie orientalis, $80. 


Reptilia, notes on, 177. 
Researches among garden pebbles, 72. 
Resisting medium suggested by Encke’s comet, 122, 


Respiration of Gyrinus, 310. 

Respiration of Py ants and insects, 174, 326. 
Retrograde and direct comets, 74. 
Revolution, orbital, of comets, 78. 
Revolving colours, exercises in, 186. 
Rhomboidal plates of bees’ cell, 104, 
Rbyphus fenestralis, a window fly, 130. 
Rib, analysis of Genesis ii. 22, 151. 

Riccia, and other forms of liverworts, 318. 
Rissoa anatina, ventrosa, and ulva, 108. 
River fishes, notes on, 8, rv : 
Roman calendar 181; invasion and British cvins, 263, 
Roman snail, Helix pomatia, 39. 

Roses, fungi that unfest them, 140. 

Rotary organs of Floscularia, 119. 
Rotating axles of aluminium, 100. 
Rotatoria, locomotive organs of, 83, 
Rotifer vulgaris under the microscope, 346. 
Royal Mint, operations at, 42. 

Rudiment iver of Hydatina, 84. 
Ruskin cited on water-shadows, 146, 
Rutherford’s thermometer, 47. 


SaBaL umbraculifera, 70—72. 
Sack-triigers, or sack-forming caterpillars, 108. 
Salamandra maculosa, 180. 
Salmon, bone corpuscles of, 10. 
Salmo fario, and trutto, history and habits of, 9. 
Sand from sponge, rich in minute shells, 100, 
Sarracenia, an insect feeder, 250. 
Saxicava, a boring moth, 110. 
Scalaria communis, and clathratula, 109. 
Scales of butterflies’ wings, 316. 
Scatophaga, or dung-fly, 97. 
Scoop for collecting river-mussels, 37. 
Scrobicularia piperata, common in ditches, 109. 
Seaforthia elegans, 71. 
Sea-cucumber, spicules of, 231. 
Sea-nettlo, or Modus, history of, 54, 
Sea-paps, spicules of, 230, 
Sea, phosphorescence of, 54; its glorios and attractions, 58. 
SuasHoRE STupDIES: sponges found at Berwick, 4; mol- 
luscs, 85; Hydra tuba, 54; spicules of zoophytes, 229; 
seaside observations, 104; seaside dangers, 28. 
Seasons, and the colours of ve etation, 223. 
Secondary deposits in vegetable cells, 175. 
Secreting organs of Blatte orientals, 330. 
Secretion of water by Nepenthes, 250, 
Section of hills near Cheltenham, 93, 
Segmentina lineata, 37. 
Seonax, coins of, 266. 
Self-luminous comets, 79. 
Self-registration thermometers, 46, 
Semidiurns, a subdivision of moths, 105. 
Sensation, seat of, in flies, 34, 
Sensitive plates for collodio-albumen process, 44. 
Sertularia antennina, associated with sponges, 6. 
Sex in moths, distinguishing marks of, 106, 
Shadow of the moon 1n cclipse, 17. 
Shadows on water, 166. 
Shallow aquaria, advantages of, 59, 
Shell-collector in London, 297. 
Shell-ness and its shells, 109. 
Shells found at Guernsey and Herm, 213. 
Shingle beds and their fossils, 74. 
hiner beetle, Gyrinus natator, 305. 
Shipwrecks and the barometer, 98. 
Short period comets, 121. 
Bight, power of, in butterflies, 67, 
Silurian rocks, problems of, 275. 
Silver developing process of photography, 44, 


Bkeleton of fishes, bone corpuscles of, 10. 
“pits of Stonesfield, 88. 
Sleepmg postures of moths and buttertlies, 34, 


©ep 
Slope back-water chamber tank, 61, 


Smuts and mildews, 108, 189. 

Snake birds, habits of, 255. 

Snow, crystals of, 283, 

Snow-line of Himalayas, 101. 

Snow partridges of the Asiatic mountains, 141. 

Solar and sidereal days, 181. 

Solar radiation, to register, 259. 

Solecurtus candidus, search for, at Herm, 218. 

Sources of human knowledge, 1. 

Source of the Thames at Seven Springs, 92. 

Sparrow, hahits of, 237. 

Species, variations of, 271. 

Species, what are they? 271. 

Specimen shells, purchase of, 299. 

Specimen shells to prepare for cabinets, 87. 

Spectrum, relations of, to the colour of plants, 224. 

Spermatozoids of Alge, 104. 

Spheronemei, a family of Fungi, 139. 

Spheroidal state of boiling water, 356. 

Spheniscide, paddle-winged birds, 256. 

Spherophoron coralloides, 247. 

Spicula and oscula of Halichondria, 5. 

Spicules of marine zoophytes, 829; of sponges in pebbles, 7§. 

Spines, needlo-hke, of palm stems, 70, 

Spirogyra, coloured cells of, 115, 

Spondylus regius, value of, 300. 

Sponges, genera and species of, at Berwick, 4. 

Sbenies a flints, 74; found at Holy Island, 4; at the sea- 
side, 175, 

Spongia limbata, where to search for, 175. 

Sporanges of ferns, 103. 

Spores of Jungermannia, to observe, 354. 

Sporidesme, a tribe of fungi, 835. 

Spondia of paragitic fungi, 336. 

Spring, sights and sounds of, 338. 

Spring-tides, how caused, 128. 

Springs of the Cotteswolds, 92. 

Stainod glass by photography, 350. 

Stamping of bronze coms at the Mint, 12. 

Stands for thermometers, 49. 

Statistics of copper coinage, 42; of comets, 197. 

Staurastrum arachne and avicula, 207. 

Stellate hairs of plants, 319. 

Stems of palm-trees, various, 70. 

Stentor Mulleri, expanded fig, 115. 

Stormy petrel figured, 256. 

Stratum Smith, remembrances of, 88. 

Strength, to insure, in aquarium tanks, 62. 

Strie of muscles of Blattw orientahs, 332. 

Stroud and Nailsworth, geology of, 04. 

Structure and movements of comets, 77. 

Stuffing birds, processes described, 163. 

Styliter turtoni, value of, 300. 

Stylonichia, an active animalcule, 116. 

Submarine photography, 349. 

Succession of hfe on the globe, 276. 

Succulent leaves, stomata of, 104. 

Sulphate of barytes phosphorescent, 87, 

Sun, approach of comets to, 78. 

Sun-engraving on marble, 348. 

Sun heat, to sereen thermometers from, 40. 

Sun’s disk, assage of comots over, 81. 

Sunshine, effects of on aquaria, 62. 

Suturnia cynthia, the new silkworm moth, 3656. 

Swan goose, Anser cygnoides, 142. 

Swan, species of naturalized, 143. 

Symbolic coins of ancient Britain, 161. 

Syndosmya alba, 109. 

Syrphus, s wasp-like fly, 96. 

Syzygies of moon, 127. 


we 


TaBanvs, a fly of the group Brachyura, 98. 
Tanks for marine aquaria, 58. 

Tasciovanus, coins of, 268. 
Taxidermy, bird-mounting, 162. 
Teaching the blackbird, rules for, 343. 

EAs deseo domestica, 104. 

Telescopes of small apernee) 212. 

ervag a photographs, 284. 

Tellina balaustina, value of, $00; solidula, 111, 112. 





ena G Gloucester, 98. 
see 
rariora, 108. 
Tetacelia haliotides, a common garden-slug, 30. 


Forkcpeper for ozone, 234. 
excellence in shells, 209. 


plants Ma . 
% 
Te examples of, 104. 
tise "of, at qven Bprings,¢ 92. 
valley concholo excursions, 108, 
yr and temperature, 46, 259. 
as ear 9 the Szasown, see Nar. Hisr. OxnSERVATIONS, 


Threefold constitution of meas 1. 
Teles ot vulgaris, notes on, 9 
causes and phenomena of, 125. 
Time, measurement of, 180. 
Tin, early commerce in, 25. 
Tipale, 6a of, 98 ; antenne of, 135. 
ie y- ota Sbartipe 71. 
sacar eg nosograpale printing, 120. 
Tort hell butte , chrysalis of, 35. 
Torulacei, a family o Fungi, 139, 337, 354. 
Total eclipses, 1 e of, 18. 
ped nheanhiascasant: 87. 
Tower of Babel, Bobel, photographs of, 351. * 
Need aculator, the rifle-fish, 72, 
hea “Of coil 327. 
ains of comets, 80 
Tranemutations of elements, 233. 
Transmission of heat through the atmosphere, 101. 
Transformations of Medusm, 54; ae species, 273. 
Travelling a privilege of the few, 72. 
Tree-frog, locomotive powers of, 178. 
Tribes of Britain, ee 24. 
Triceratiums in guano, 64 
a riehonentoe : Busha nh ” 
Lapel 0 in the rainbow, 
Triton nodiferus, a rare shell, 222. 
Trout, how influenced by the character of streams, 8, 
Trumpet animalcules under the microscope, 345. 
Tubes Pror preparation of gases, 321. 
Turkey meruls, history of, 339. 
species domesticated in Europe, 142, 
panum ina of field-cricket, 140. 
a mutual rélations of, among animal species, 155. 
structure of parasitic Fungi, 334. 


smanen fangi, 174. 
eer asd eecies of, 103, 189, 191, 934. 


Brian organ organs of B gr orientalis, 831. 
uariam, 58 
Ustilaginei, a family of Fungi, 139. 


Vaovum solar radiation thermometers, 40, 
Vale of Gloucester, section of, 98. 

Values of rare s hells, 300 

Vanessa, unie-wings of, 3. 

Vapourer moths, 

Vapour, transformation of in clouds, 15. 


Variable “~ al. 


Vegotatie a moe physiol Fin Cue, 36 the photograph, $42 
egeta! Us @ pho a ° 
Vegetation et to ore he . a 
Ventriculites i in 2 chalk, 76, 296 
Verlamio, an inscription on coins, 264, 
Vertebral column, structare of, 186. 
rome meroteuaney a ee 355. x 
go palustris found on p anea, 96. 
** Vestiges of Creation” reviewed, 
Vibrations of cometary trai 
Vienna basin, fresh-water shells oe of, 38. 
Viscera of Blatteo orientalis, 328, 
Vivarium of Eleven oneres 114; of reptiles, 177. 
Volucella, a matter-of-fact fi 
Vorticelle convallaria under hee microscope, 346, 


Warpnose of the water-newt, 211. 
Watch and clock dials divided od by photography, 349. 
Water a combustible body, 28 
Water-beetle under the mr loroscops: 308. 
Water chamber-tank for Actiniss, 61. 
water: Pives obstructed by water-snailse, 38, 
Water secreted by plants, 250. 
Water, shadows on, 166. 
Wax, uses of in casting medallions, 12. 
Wealden beds, fishes of, 88. 
Weather, extraordinary, of een tine, et ae 
Weeding or decorating mounte 
Wet bulb thermometers, 49. 
Wheat, fungoid enemies of, 139; germination of, 140, 
Whelk- ‘dre ge, how made, 113. 
Whirligig beetle described, 305. 
ackbirds described, 344, 

Why a rib P 161. 
Will-o’-the-wisp, how caused, 87, 
Wingless moths, 105. 
haha of aquatic Lindel wiv phy, 8. 316. 

ood engravings by photograp 1B 48, 
Wood moulds, coins cast from, 16 
Workshop of the chemist, 321. 
Wye, colour of the trout in, 9. 


XANTHIDIA in flint, 68. 
Xanthidium octocorne, 207. 
Xylophagus, a garden-fly, 97. 


Yxuaz, measure of for calendar, 161. 


Zovion, a parasitical fly, 97. 
Zones of marine shells, 112. 
Zoology, see Narvral Hisrozy. 
Zoophytes, es of, 229. 
Zoospores of Achyla, 139. 


END OF THE SECOND VOLUME. 


LONDON: 


f. HAEBRILD, PF 


A, SHOM LAWS, 


FLEMT STRERT. 


